Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 Publication number : 2002-1 71 978 

(43)Date of publication of application : 18.06.2002 



(51)Int.CI. 



C12N 15/09 
C07K 14/18 
//(C12N 15/09 
C12R 1:92 ) 



(21 Application number : 2000-367365 
(22)Date of filing : 01.12.2000 



(71 Applicant : TOKYOTO IGAKU KENKYU KIKO 

TORAY IND INC 
(72)Inventor : WAKITA TAKAJI 

KATO TAKANOBU 

FURUSAKA AKIHIRO 

NAGAI KOZO 

MORIYAMA MASAMI 



(54) GENE OF FULMINANT HEPATITIS C VIRUS STRAIN 

(57)Abstract: 

PROBLEM TO BE SOLVED: To afford a clue to the 
search of gene sequences of fulminant, hepatitis C virus 
by elucidating total virus genome sequences of hepatitis 
C virus developing fulminant hepatitis. 
SOLUTION: Total genome sequences and amino acid 
sequences of fulminant hepatitis strain of hepatitis G 
virus are provided. The total genome sequences have 
gene information different from that of a conventional 
HCV strain. By elucidating the gene, a new gene 
diagnosis of HCV virus is established and a guidance for 
development of treatment technique for fulminant 
hepatitis by HCV virus is provided. 
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(57) [gift] 



1a 



1b 



2b 



- H77 

- HCV-Tefnm 

- HQV^JJCf 



-HCV-BK 



2d 



JFH-1 

— JCK-4 



-JCH-2 



JCH-1 




75/Kf§1 6 1-19 1 T?S*tb^7 7 5 /KE^i^ 
[fS*lS2] 7 5/SSlW<3 1-3 0 3 
t!S*3S 3 ] E*iJ§# 2 1- mtT 5 y »E*J^ ft £ 

K»»8 2 1-91 3-e£3;ft&JggE$iJ<!:fH]-- 
XI*tttlld«lft*SSE#J * *t? DNA 0 

[R*3«6] igg»*<9 3-96 7 8T*fc£g§3fclS4 
XI*5SSt£(7>DN A 0 

[ii#H7] e$»js#i ic^rBBB^jtH-xiMi 

»Mft«BBMA**ft« D N A 0 
[000 1] 

[0 0 0 2] 

[ft*0)fcttj] *>*<STM*. ®I^BT2ftCOl^S(D9 0%fil 
I!IHFifc^-<;UX ( H A V ) XttBHffFftO-f ;UX (HB 

V) iz<k*to>A<*<. ci^^^r;ux (HCV) l= 

**4iO)(**tLa*L^<DT?l4ftL^. L^Lft*<£. 
Tfl***3b^ HCV«*l=c*:*ilJfiJff*4,«#StLTfc 

<t 1 ft y mz> pt^h i > * o 

[0 0 0 3] £C*-C, Cfiflfiftl*. ASjff&XteBiy 
ff«fc*«icy, -«»lcii % HCVl:®*Ltt, ML* 
ii14BT^^ft^c<t[i'>ft<, Bft^tLttM-eftoT 

S5fe(D*lia£^-f HCV£, jM£flTjK£ftf£$-t*&HC 
[0 0 0 4] 

ixmtmi*L*?t+*Bm *a>fc*K hcv^ 
i= * & tfj^fff a® b u fc h c v o± <*? 4 ;ux v 

CVO^UXO^S&t&Sttfc, §MHCVO)cDNA 

2 HCV^;uxt&^j®tt(Dffl££j*3t 
tiifi^KKDa*. Xli*rfe4HCV»>^Wfl)i 



(2) M2002-1 7 1 9 7 8 



xy/AB«*»«Lt, *<Dite^EOTtt*G>*J&<^ 
[0 0 0 5] 

#)|-, Cfflffjft^-OUX (HCV) m&lZ 

*««IBfFftB#A^#BLfeHCVfl)±^-f 

I*. «tt»«a*A^#BS4ifc^-f ;ux«i:l*»ft* 

i«9 6 7 8«u«*n. as 

MB«1 l=**«BB*J*****a>'efcy- 

*l]<7>3 4 1 9 4 3 9#|C % E*lJ&§ 2 (C^?- 3 0 

fctiic. sE^in^2(z^-rr^ / 

BE5U0>9*, ^l:7 5/if§1 61-1911?S$ 
[0 0 0 6] fiU*, s WT^^J^t^. 

d) E*ij##2U7j**rr s/ke^jcd?*)* 75/i 
§§161-191 T?»*Jh,*7sy BEfli**t?#'j 

(2) 7 5y»Sa»A<3 1 -3 O 3 3-Cft^WJK 
(1 ) fcffiKa>/-K'J^^ K. 

(3) E^J»#2lr^"rr syiEWSttS^'J^^ 

(4) fflS2 (1) - (3) (Dlvr*tAM38Btt<D7KU^^ 
* Kt3-K««lKMttCDN A e 

(5) E^JS-^1 l^-r&Sffi$iJCD?*,, 

Me 21-91 sv&ztiz&mmmtm-xitfttft 

nftttSBM**t;DN A 0 

(6) JS£SfeA<9 3-9 6 7 8T?fc<5li1lfB (4) XI* 
(5) Iw&Btf) D N A 0 

(7) EM«i ic^r&BB^n-XlttMM&B 
SE»b4^DNA 0 

[0007] *jini=j:yaB**L««BRii*ftBd 
tfcHcvoy/ aejiji*. ttBo>attcairjttB#^ 
* *ifc ;l,x<* t i*m# o fc ae^tiiai zmt 

T, *ft£BMamMMJ:y* tt*(DHC V«c<hl*Jt 
-tizt\zj:V m m&ir&. Sffcft H c v^-r;ux<7)il 

[0 0 0 8] «ttB»0««*5*-r**ttfl!>HC 



(3) 



t#B8 2 002-171978 



^£ftT*>y (Kuo G. et al. ( Science. 244, 362 (19 
89)) , m^&Kiz^i) r N AAfc*£*tik 

«i«ftcDNA|:l»Lfe«, *<D-«Stf»J y 

-t?5ifflsfc; (pcr) ^rccfcorii^-r^^L^ rt- 
p c pair * <z>x h c vae^twBsi-ttttj 

fife£34lTl*6 (Okamoto H. etal.. Japan. J. Exp. 
Med., 60. 215(1990)) . f L.T, Z4t60)*3*|c J: o 

tHcvM^Ltt n ztfiikm&Lfc a*r « c <t a< pi 
affirm ctic j: y, flt*aTi*tttt-r*^i:*<Tf*a 

[0 0 0 9] 

[f§*Btf>^lite(DJfea&] *JMB©tKUK^KI*, e*j# 
§2|:^t7a/BS§1 - 3 0 3 3^b^57^8 
BE*lJtf>5*>. 1 6 1-1 9 1-C9$W7 

syMBMMTfctpflD-cay* KTK'J^^KtflWM- 
$7^fiSi(D»(t M3 1 -3033^^^ e 

[0 0 10] **Wfl)#'J'«^ Kl*. E*JM2Icsf 
t75/ REM®?** 7S/»W1 6 1-1 9 1 T? 

$^W7$/ ME9JA<tti=4Maa> Hcvt ntt «1*tt 

WflWCfc*. Lfctf-aT. 1WB7 5/»EMi2ma>» 
»|=*5U\-CI*. lXI*Bi©7 3/BA<**, S&XI* 

[0 0 1 1] fttftt«1Xf±M0>7 5 

Molecular Cloning, A Laboratory Manual. Second Edi 
tion. Cold Spring Harbor Laboratory Press (1989) 

5c ) * Current Protocols in Molecular Biology. Su 
pplement 1-38, John Wiley &: Sons (1987-1997) (Jsl 
T r^u>h'^p h^— -f > • ^Lx^ri^— • 

/\VtPv-J <t(,*? 0 ) * Nucleic Acids Research. 
10. 6487 (1982), Proc. Natl. Acad. Sci. USA. 79. 6 
409 (1982), Gene. 34. 315 (1985), Nucleic Acids Re 
search. 13. 4431 (1985), Proc. Natl. Acad. Sci. US 
A. 82. 488 (1985). Proc. Natl. Acad. Sci. USA, 81. 
5662 (1984), Science. 224, 1431 (1984). W085/0081 
7, Nature. 316, 601 <1985)*(cKK<D*&Iz*1;tB 

[O O 1 2] *«9JG)DN Af*« mtMtV*?* K*a 

-KtsiiB«s*tDNAT?fcy, e$ijs 

m KH1-9 6 7 8**&tt«tt& 

IBMCDdfe. L/Tl-^ KM 8 2 1 -9 1 3-C«$tl 

*i£&E#J £ ^-Xli««W#«aE*iJ * * D N A A< 



3*lf*>*t£o *«^DN A0)ttSftr* % 1^93-9 
6 7 8T?fe£ 0 

[001 3] mte<Dm&m^i\zi*Tm&mmo)?*>. 

*0 U*^ KW8 2 1-9 1 3-e8£*l«tt&E$J£ 
ra-Xtt«»W&fflSE^J*#tDNAli, 
KM 8 2 1-91 3 7?a£*i4ttSE3ie*&\ fi*| 
##1 lc^^^SBB^J(D^:E^JXIiaJ^K^JANb^^D 

[ooi4] neo) rx h 'J >^x> hftft#T*C/\-f 

^'J ^XL5SDNAj lWE*$U:J-^KM 
8 2 1-91 3T?«**l*tt»ffi?(*#t,\ BMM1 
l^**aEM<D£EMXI*»#E^&fc* D NAJ 
^P — ytLXs zj □-— - /\< if— a > 

^7^'/W7'j^-t?-^ 3 >^ 

btl^DNAStl^L, uP^-xii:?^ 

&&<D ON A ZmiZit L fc ? -f Jb*— *Jfll*T, 
0. 7-1. OMfl)NaCI#$T, 6 5 °Ct?/\-< ^ 'J 
*-f«— V3 >*f?ort=8L O. 1 -2<Si»J£<7)SSC 
(sal ine-sodium citrate) ( 1 f£;]&JStf> S S C;g 

»0>«J*f*, 1 5 OmMMt h "J^A, 15mM^X 

iz<fc yH3g-e*-6DN AA^tf e> 

[0 0 1 5] /W:?'J$V4f— : ^ai/l** ^L/4a7- 

> • ^U^r^^— ■ / WtDi?-, DNA Cloning 1: Cor 
e Techniques, A Practical Approach, Second Editio 
n, Oxford University Press (1995) ^CQgSg&Slciatfc $ 

tixi^$>?j&\zm£Xi=Toztt)<v$z>o 

XL5£DNA<tLTI*, JMtM=l*. ^teXtls*? 
KM 8 21-91 3T?«Sft«*aHBW**t,\ B9U 

4*8 o%ia±<&tef6ii££*r-r<5DNA, »^l<i±95 
[001 6] 4JjtECMffF^^^;u^a>^p-->^ii, 

ffeS#<Dlftia^fe»±RNA*IB»-r**a^Lr. ffitt 
y7-S/WVW7*- h ■ • 0 unit 

;U A (ac i d-guan i d i n i urn- i soth i ocyana te-pheno I -ch I or 
oform; AGPC) & [Analytical Biochemistry. J62. 156 

(1987), I 1937 (1991), B*^->tt« 1 

SOGEN-LS) , ftv7>8^7-^>- h 1 J ? 
iU^PBM-tei/^Aa [Methods in Enzymology, J54. 
3 (1987)] &%mi*&Z.ttfX-&& 0 

[001 7] iRNAA>b*'J (A) + RNA£LTm 
RNAtBKtiSa^LT, ^'J=f (dT) S^^b-b 

JS) ^U=fd T7•T^^X*fflL^*73^«^ffiL^^Z 



(4) ^12002-1 7 1 9 78 



h [Fast Track mRNA Isolation Kit tf h a vx 

> (Invitrogen) $180 , 94v J ? ■ 'JXsv'J - m R N 
A^asi+'y h CQuick Prep mRNA Purification Kit : ? 
T)\,^is7 (Pharmacia) *t»] &<D*v r-£m>Tlfii 
>t^*fifcmRNA£BlK^£;i£^££ 0 »&4t 
f:iRNAXIimRNA^ffll\ S^I^U c DNA7 

[0018] c DNA7-f^7'J-ft«^ LTI*. 
b*i7- • £ P-->^12M U> h • Kp 
— -O'^EU^i^-- /W^-P^— , DNACI 
oningl: Core Techniques, A Practical Approach, Sec 
ond Edition, Oxford University Press (1995) 

lfil-fe?0<'OUX'jA--X h7>^^ 'J^^— tf (Superscr 
ipt Ik Life Techno I ogiesfctffi : P^^tf^U, > 'J — 

^> K) % X— /<— X* <J^h ■ ^7^5 K • vXfA 
•7t-'cDNA - >>-t? vX • 71/ K • ^7^5 K 
. q p— [Superscript Plasmid System for cDN 

A Synthesis and Plasmid Cloning ; *?Z?zi BRL (Gib 

co BRL) K>*fVJ- c DN A • *>>-fevX ■ *v 

h [ZAP-cDNA Synthesis Kit. X h7^v->tt«] £ 

[00 19] c DNA^-ry^'j-^^asi-r^fctfxD^ 

P — — Istf^O^ — t. LX\t. ^HK1 2ft<PV£W 

h*'<v*-m*?tivt>&m-e£& 0 m»mzi* % zap 

Express [Xh7^^->m Strategies. 5. 58 (19 
92)] , pBluescript II SK(+) [Nucleic Acids Researc 
h, 17, 9494 (1989)] . Lambda ZAP II (Xh7^>- 
, AgtlO. Agt11 [DNA Cloning. A Practi 
cal Approach, h 49 (1985)] „ ATriplEx (^P-> 
■r-y^ttB) , AExCell 7 )i>^?i'7ftm . PT7T31 
8U C7r;UTe/7tt«) , pcD2 [Hoi. Cell. Biol.. 3, 
280 (1983)] , pUCl 8 [Gene. 33. 103 (198 
5)] s pAMo [J.Biol. Chem. . 268, 22782-22787 (1 
993) . 55i]«pAMoPRC3Sc (WBflJF05-336963#) ] mtf& 

lf£*l£o 

[0 0 2 0] m±»&mkLXlt+ *fi§B Escher ichia 
coN lc|Br *«*«T»fc*itf t^r*tt ffll^ft Z t rfX * 
-So Escherichia col i XL1-Blue MRF' [X 

h5$v— >*tS!L Strategies, 5, 81 (1992)] % Esch 
er ichia col i C600 [Genetics, 39, 440 (1954)] „ Esc 
herichia col i Y1088 [Science. 222. 778 (1983)] , E 
scher ichia col i Y1090 [Science, 222, 778 (198 
3)] . Escherichia coli NM522 (J. Mol. Biol., J_66. 
1 (1983)] , Escherichia col i K802 [J. Mol. Biol., 
16, 118 (1966)] . Escherichia coli JM105 [Gene, 3 
8, 275 (1985)] % Escherichia coli SOLRTM Strain 

Uh7^v->ttl!) % Escherichia coli LE392 (^E 



[0021] wriB*ai=*yf*»ufcc dn A?jy=? 
'j-iwjtax, rtris^c d n -3=5 v-^mm-r&z 

ttfT'Z&o ifrSBT'tf^Lf-cDNA^^'J-cfc 
y, *«TODNA^tl>cDNA^a->^, T-f 

Hf— >a C^U4a7- • * n-->^2l] 3£ 

[0 0 2 2] ^D-^(tLT(i, -OTb^WotLN 
affigig^JICgL^;:^-* V — £BH^T. PCR [PC 
R Protocols. Academic Press (1990)] £fiJfflLfc^ 
&t?c DN ACD-SP£it<@L*:»r>t-\^ -fflW&AMCft 

hzth<X*h« 

[002 3] Zf^J-?— tLXs iScDNA(D5' 3fc 

«£*t*=*j£^a>DN A c DNA^ D — >«fc 

«rI5^735ilC2iL:rmRN A*Nf, c DN A^^^f 

[002 4] &c DN A<n^m~7 J ?'J$--*tt 

l\Z>m&&&U^&~Jl*tz ^7^7 — T?PCR$-?t5 5' 
— RACE (rapid amplification of cDNA ends)&tf 
3' -RACE [Proc. Natl. Acad. Sci. USA. 85. 899 

8 (1988)] \z*y* y^<<v-\zm^tz&&\& y* 5' 

^agflOfctf 3' *S«0cDNAKft*»4ZtA<1?S 

*#**i*:c DNA^*£ofc€?fc;b*&C<hl-£ 
y. *«WiSDN a £S**#-f A<t?£& 0 

[0 0 2 5] fft&0)?3fe\Z& yBH»**tfcDN A0>J£S 
E9tJ(*« KDNAWrM-£-ta>^*XI*a^^fti|RB»*W 

^^SSe^J»«f^5i. «5LK-y->»- (Sanger) t»(7)v-r 
CProc. Natl. Acad. Sci. USA. 74, 5463 (19 
77)] . &*L^I*y^-^r>- x;uv-4± (PerkinElmer : 
3 7 3 A ■ DN A v— ^X>-9— ) , 77Jl/7y7tt, 

7-<=it (li-cor) a*<DttseM«««Bem*T# 
^r-r * c t ic y ^^-r % z t & %> . 
[oo2 6] miH^ai3 < fey#&nfc««BB^m«(=s 
^y*. dn A&mmxit^f&'t&ztiz&ygttt-f 
*dn ASiassj-r^ct^-e^^o DN A^/ats^ LT 

f*. fm^r-f hi**«fflLfcft»aS!ftBftt»<DD 

>■ X^7-tiMDNA^|$fflmode I 3 9 2^fA< 

[0 0 2 7] »&*lfc*affijFIJ<D««ttl=BBLri*. BL 
AST ^<7)ffi(^1t«l§g^ , P^ : 7A$ffll>T. GenBank. EMB 



(5) 



ft&B 2002-171978 



L&tf DDBJ«G>ttttK*J v 5 — * Zt\z 

it. T5y»SB51JlcSE«Lfc«, FASTA. 7L/-A 
■tf"-^ (FrameSearch) <D4l^1£8S3?s ^P^^AJl 
L^r, GenPept „ PIR. Swiss-Prot^O)! 7 5 / M&&\t 

[0 0 2 8] mt282«<D^lc«fcyi»»Lfc*:*W<7)D 

* U> h • ha— ;UX ■ -O^L^a.^ — ■ /W* 

[0029] ?§±jffflfts<t lt(£s mm. mm. ®tom 

^'^)t<7)T?fc^^^^l^•r4^ ; tfflL^-^)Z<!:A<-c^^ 0 JfcgK 
[0 0 3 0] Ma«a>Jatt±tt$fB±<iBlta^ LTIBI** 

';*v-Aj*4Ej!i % *%Ha>DNA&tfts7i£iBR9J 

[003 1 ] fOL^VZ-k LTlis p S E 2 

80 (-f>fcf KPi/i>tti) % pGEMEX-1 (Pr 
omegattSU) , pQE-8 (QIAGEN*±§¥) . P KYP1 
0 (ttMBB 58-1 1 0600f) . pKYP200 
CAgric. Biol. Chem. . 48, 669 (1984)] % P LSA1 
CAgric. Biol. Chem., 53, 277 (1989)] H pGELI 
CProc. Natl. Acad. Sci., USA. 82. 4306 (1985)] , 
pBluescript II SK(-) (STRATAGENEtt) . pTrs30 
(FERM BP-5407) % P Trs32 (FER 
M BP-5 408) % p G H A 2 (FERM BP- 
400) % p G K A 2 (FERM B-6 7 9 8) % p 
Term2 (^§S¥3 - 2 2 9 7 9-f , US 46 86 1 
91, US493909 4, US5160735) , p 
KK233-3 (77vtA-77Jl/7v7'/Wtf 
*ttB) , pGEX (Pharmaciatta*) . pET^f 
A (Novagenfct®!) % pSupex. p T r x F u s (I 
nvitrogenft) % pMAL-c 2 (New England Biolabs 

tt) m<mi &*i« 0 

[oo3 2] -Jn^-t-t LTf*. m±mf&*v&m 



mzm±£ Lfc«df*. trp^P^E-^- (Ptrp) % \a 
c (P lac) „ Pl^p^e— llzta* 

pr^p*-*-*0). t-S?*!:: 
S*t*?P^-^-»^flff»ftS 0 *fc, Ptrp£ 
2 0ft$ij£i*fc::7P^E— (Ptr£X2) , tac^P^B 
— #— , T7Jac^P^E— $ — % let I ^P^— £ — (Oct 
SlwAAW^KgtQkSt^ixfe^p^-^-^^ffltx^c 

- t /'(?fc^SPOHf'SP02(J)^n : E-^- p©n 
P^P^-*-*A<*lf €>*l*. 

[0 0 3 3] »J?PV-Aje*ESlJi:LTI*. v-W>- 
$OU*V (Shine-Da I gar no) E^Jt^^p K>&0>nit 
BiiftggJilE (m*\£6~~ 1 8i£&) fcBMLfc^XS 

[0 0 3 4] S±«fia<t: LTI*. xVx'JtrH, -b^ 

«*tf. Escherichia coli XL1-B 
lue - Escherichia col i XL2-Blue, Escherichia col i D 
H1„ Escherichia col i MC1000, Escherichia col i KY32 
76. Escherichia col i W1485, Escher ichia col i JM10 
9. Escherichia col i HB101 „ Escherichia col i No. 4 
9, Escherichia col i W3110. Escherichia coli NY49. 
Serratia f icar ia , Serratia fonticola , Serratia I iq 
uefaciens , Serratia marcescens % Baci 1 1 us subti I is 
Baci 1 lus amy lol iquefaciens . Brevibacteri urn ammm 
oniagenes . Brevibacter ium immar iophi I urn ATCC1406 
8. Brevibacter ium saccharolyticum ATCC14066. Coryn 
ebacter ium glutamicum ATCC13032, Corynebacter ium g 
lutamicum ATCC14067. Corynebacter ium glutamicum AT 
CC13869. Corynebacter ium acetoacidophi Ium ATCC1387 
0 % Microbacterium ammoniaphi Ium ATCC15354, Pseudom 
onas sp. D-0110S£a<*glf 6tt«. 
[0 0 3 5] «»^>~fl)»A*ai:Urtt, ffifiB 

CProc. Natl. Acad. Sci. USA. 69. 2110 (1972)] % 
^0 h^^X htt (^^0963-248394^) s i^hP 
*l/-va^ CGene. 17. 107 (1982), Molecular &:G 
eneral Genetics. 168. 111 0979)] mtfmf £*l* 0 

— t LT, mz.lt* YEp13 (ATCC37115) , YEp24 (ATCC3 
7051) , YCp50 (ATCC37419) % pHS19. pHS15Sf £ ffll%£> 

[0036] ^pi-^-am m»vm+-cnm 

\i % PH05^P^E — PGK^P^-^-. GAP^P^E- 



(6) 



7 1978 



, ADH^a^-^-, gal 1:7p^-$-. gal 10:7 
MFal^P*-*-. CUP I^P^E-S-^tt^P^ 
[003 7] 7g±SfflftS<t Ltd ^*P7-ft^B, 

&iSttft<4£lf &*u ^tfctfjlcl*, Saccharomyces cerevi 
siae , Sch izosaccharomycespombe , Kluyveromyces lac 
t is , Tr ichosporon pul Mans , Schwann i omyces a I luvi 
H£s Pichia pastor is *ft<^tf ipti&t 

[oo3 8] m&K^tz-omxTj&t Lx\t. mm 

(z d n a S9At fefttfl^ftiffll^ 

fllxtf. XU^7 h P?t*U— *>a [Methods in 
Enzymology. |94, 182 (1990)) H X7iD^Xh^ 
CProc. Natl. Acad. Sci. USA. 81. 4889 (1984)] , 

KS'Jf [Journal of Bacter iology. J53, 163 

(1983)] **<3£lf P,ti|) 0 

[0039] Mtomteims.tLxmi^m&izits n 

BL^W—tLX^mTLte, pcDNA I/Amp (-< 
>ehnvi>ttl) , pcDNAI, pAMoERC3Sc. p 
CDM8 [Nature, 329. 840 (1987)) . p AGE 1 O 
7 [ft|$¥3-22979^ Cytotechnology, 3. 133 (1990) 
) , P REP4 K>ehP^i>tt8) % pAGE 
1 0 3 [Journal of Biochemistry. HH. 1307 (198 
7)). pAMo. pAMoA, pAS3-3 («IHW2- 
227075^) Qtfmi^tl&o 

[0040] zrn*-*-tLx\*. Mtemm'pvftm 

14. -tr*f h>*fP^-OUX (CMV) (DIE (immediate ear 
ly) IfiW^Pt-! SV40CD*]a«^P^— 
14* £ P^^^-OCD^P^-^— % UKPO-OUX0) 

n=E-5-%}tfm\fz>tiZ 0 &tzs fc hCMVtf) I Eiffel 
<7)x>/\>^^—$.>rpqE~^-i:^lCfflt^r^J:l^o 

[004 1 ] m^mmt LTf4. T^X • 5IP-?«B 
88* h • 5lP-7tt, "7^X • /W ^'J K— "7 
ifflHS. t hOtffflfl&Tr&^TJU^ (Namalwa) «BBSXI*N 
amalwa KJM-lffiBIIS, k hil^M, fchSifttfPilSB 

X*-<7)*fflB&T?fc&CH0ffllte. HBT5637 (<ftfflBS63-299 
**><3£lf V^X ■ 5XP-^$fflBa<t LT 

14, SP2/0. NSO*. ^ h ■ 5iP-7«fii: LTI4YB 
2/0*. t WtelRlfmWmt LTI4HEK293(ATCC: CRL-15 
73)*, t haito£l$ffllte£ LTI4. BALL-1*. 
5 Ky^UUBMBtttLTfiCOS-K C0S-7**<^(f 6*t 

[0 0 4 2] *-(D*A;fr&*L"a4. ■«! 

mac: d n a t»Ar**a-e**t«t^-r*ttifflt^t - 

«*tf, hDTtfU— >a>& [Cytote 



chnology. 3^ 133(1990)) , 'J >B*;US/^A}* (ftlPj 
¥2-227075-^) , 1 J ?t£ "7 x £ v 3 > [Proc. Natl. Ac 
ad. Sci. USA. 84. 7413 (1987)) , Virology. 52. 456 

[0 0 4 3] M&ffll!&£?I£<t LTflfl^i&^!::l4, 

X % 7 • h 'J — • 7-i7Jl/ [Baculovirus Expr 

ess ion Vectors, A Laboratory Manual. W. H. Freeman 

and Company, New York (1992)) % ^U^f-a^- • 
4j-aV— s 7 - h 'J — - ^-^r^KMolecular 

Biology. A Laboratory Manual) , 2)U> h • Zfn h 
- • • /«:*P v— . Bio/Te 

chnology. 6, 47 (1988) *K85t£ 2 Hf-* ot % 

[0 0 4 4] *tft*ae*»AK**-;fttf/<* 
=l p ;UX £B&«Blfil::*aA L-CSA«Ba*«±« 

^te&x^-oux iEi::ia&*-^*oux£g 

LTI4, 0"]7U4„ pVL1392, pVL1393, pBlueBaclll (<t 

-OUX-Cfc&T^ h^7^7 • * u^*;^* • X<7 is 
T— • t^'J^n Kp vx • ;ux (Autographa cal iforn 
ica nuclear polyhedrosis virus) *£ffll^£> C 

[0 0 4 5] gA^fflft&«!: LTI4, Spodoptera frugiperd 
apmmmm, Trichoplusia ni(P9Pm«E8a, ±>(^m 
&*0>mmmmV£mi*ZZti><V$&o Spodoptera f 
rugiperda <PMm«||»£ LTI4Sf9, Sf21 (/N^iP^^f 
;UX « -f^X^U^^a > • 7 • h 

'J — • ^7-o.t;U) *. Trichoplusia mO>pmaaBS«t 
LTI4High 5, BTI-TN-5B1-4 e h P i^x >ttSS) 
* % ^^jpm^^CD^S^BS^ Lri4 Bombyx mori N4 

[0046] fate**'?* jixz&mt&tcfto). m*«ffl 

(^^¥2-227075^) . 'J*7i^>3>3l [Pro 
c. Natl. Acad. Sci. USA. 84, 7413 (1987)) */)<3*lf 

a<t?^*o mm. »«5«BSxf4MAMteiz«fcy*ffi*i* 

tzii^|zf4 % «Xf4»«aA<frJ-An3Fttfc7K , J^<^ K*» 
[004 7] m_t<7)c*:d(zUr^t»H€)^aiclft<*S« 
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[oo4 8] ^mmx\mmmom±m^m±tLxm 

6ttfc»I«6IW*t*«"r*16**i:Lri*, 

3— 7^f-x, x^p-x, m % t>z?>s 

[0 0 4 9] S*3S£LTI*. 7>^E-7\ SHb7>* 

axi**a>tta>»fi*<ba*ia>tt. ^^h>. fcx* 
awn* ^fi)te&t/^s3tetti7K^««!i, 

v^A, Itl^nyOA, ^^b^-h'J^A. 

[0 0 5 0] J&BI*. iittfi,ffli&*XI*aS»ilSia»a 
««G>»«WftfrT, 1 5-4 0°C"C 1 6~9 6B«HfT 
5 6 J&SWfflff, P Hf*3. 0-9. OlZ<*|#-f£ e pH 

[005 1 ] ^P^-^-<t LT^#tt<7)^a^-'Si- 

tf;U-0-D-*3f-#5$ h^^i/K (IPTG) « 

Lfc«**t*»r*fc*l=l4-f >K-iUB« (1 A 
A) *tMi:MLTtJ:^ 
[0 0 5 2] «l1&ffll»$S±i:LTf#&*ifc»fllE«<* 

116 4 OJStfe, E a g I e0MEMiSifeXliC*lbi$ 
ttlc^M!IEJlljff«»«ILfe««t«|fl«fllt^ti*. «« 
I3\ ffi® 5%C02#£T, 3 5-3 7 °CT? 3 ~ 7 BfSl 

[O0 5 3] SAJ^flS$?i±«fflBS<t Lr»&*tfc»JH£ 

M-FHt&tfe [7r-i>vi> (Pharmingen) a»] , Sf 
900IISFM [^-f^T-*-/ □ v-X (Life Technologie 
s) ttSS!] , ExCel I400 , ExCell405 [1^*1* JRH/\V 



*+Mx>*>-X (JRH Biosciences) ttJM *M<JHl* 

[0 0 5 4] J&gftfM*. pH6~7. i&*?8®2 5~3 
0°C*<cfc<, MmilltMl -SBWT'fcSo 

ttMlcflMLTtJ:!.*. ttBMieaft4>Jt«k*b. 
[0 0 5 5] WE*«ll»l*ttiatiS*l>#Jir«Ci:l3«fc 

y»6#tfc±»^&. a*a>N»a>iuifRHtt. fin*,, 

£&jfcSft;£. ^x^7i/xf;i, (OEAE) -^Z?ya 
-X, DIAION HPA-75 < = g<b^*t«) «Ui?>Sffll* 
fc^t>5^P7 h?^ S-SepharoseFF 

£p^7 b?^ ^;i/t77Q-x, 7x-;u 

t77P- X*0)U'X>*fflL>fci»*14^ P7h^77 

P7h?77-f-a, ^a7K7t-A^$, 

[0 0 5 6] *-tz s ffilB^'J^^ K*<MI&WI^*tt 
il»<D*^lCcfcy»^'JK^ tttf'J"*? 

fcB* «riHt^«<Dm»«Msfei3i:y«iai«a*#-6c 
[00 5 7] *»wa>*y<^ Kxi**a>lMMMt« 

»<0¥aic«ky«Jl-J-4ci:l=J: U?llttl»{M 

[00 5 8] &tz. ^s^cdtK'J^^ Kft«ka>»>/< 

(4, P^&CD^a CProc. Natl. Acad. Sci. USA, 86, 
8227(1989). Genes Develop., 4. 1288 (1990)] „ ftm 
¥05-336963^-, ^^¥06-823021 ^lCl5t£0^;ilc^ C 
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*tc, **W<DtKU^^ h'jFIa g"*^ K 

1^7?*-^-^^ h$f^:7-f — lz«fc y 
ZktfX'&& CProc. NatL Acad. Sci. USA, 86. 8227 
(1989), Genes Develop., 4, 1288 (1990) 3 „ 

» (?)i,*\s-)i,*T)i,**is1i)\,7$-)i,&) % tBo 

• *r Ik-tv 5 (Advanced ChemTech) /<— • x 

• 4 :>X h^;U> 1/ h (Protein Technology Instrumen 
t) ft, v>-triz;u • (Synthecell-Vega)*L te 
-?t4? (PerSeptive) *±, ^$t«!f^3f^(D^ ^ 

[0 0 6 0] nML^MOTK^^^KOXRjftMVr 
JSHb^BAJfcfK 1 99 3^) lcEK(D*l*l=«fcysitJS 

[0 06 1 ] h5>Xvx->;/£^XI*Hogan. B. £ 
[Manupulating the mouseembryo. Alaboratory manua 
I. 2nd ed. 1994. Cold Spring Harbor Laboratory Pre 
ss, New York. l&t/Yamamura, K. £ [J. Biochem. . 96. 
357-363 (1984) ] a^&lci* C X W&T 4 Z <h A<T? £ 
&<> -ffc*?*^ *tW«>ffi«Lfcl|0!>C57BL/6T^X*: 
MB*-**:*, BUMPeikyUJLt £*MP<Dt&tel!f}&l*l 

^>hj7-f^D^7^^7 h£0H^-C-?*f £ P-f 
>^x£ 3 >«T4 0 fritted AW «fe 

[0062] si-. *jBwo>?Ky^^K*Bai*r«ts 
wLT<o* : 5\zi,xtt®-r&zktfX'£z> 0 

[006 3] *V*)T*>/0&tLTlt. *1)\stf4 



Kit LTI*. Z>a4> KcD^±Tvi/<> h(Com 
plete Freund' s Adjuvant). 7KK4b7JU 5 — ^Ufi^k 

[0 0 6 4] ftSoft4il i@ia>#4-a>&, 1-2 

51Pfl«fC3-1 0@tT5o mi^<7)»#Sl*«J«5l E^fc 
tj50-100//g^LK 3-7BS 

lcfta»^(DI8lS»«*XI*S»B8cfcy»JfliU, kjalsi 

DCS (ELISA&) : B¥*KH (19 7 6*) ] fc£ 
xm&*t>o fit, KJto«*<+»fttt*ME*^Lfc3f 

[0 0 6 5] 7K'j^p-7";um<*ii. ttdUft**ML m 

mmmk£M&zi±x/\<<7 1 ) k— tsobu 

[0 0 6 6] #S&AI*fflfl&<k LTI*. '*'i?Xj&*&»&*ifc 

*^b«flS-e*4, s-Tifyr-vit^T^x (balb/c& 

*) #iSBi«ffl8S^P3-X63Ag8-U1 (P3-U1) [G.Kohler*: 
3-P tf7> • i?^— -f)V •t^-fA/Pi/^ (Euro 
p. J. Immunol.), 6, 511 (1976)3 s SP2/0-Ag14(SP-2) 
[M.Shulmank ; *4=r*- (Nature). 276. 269(197 

8) ] . P3-X63-Ag8653(653) [J. F. Kearney h ; i>*— -* 
)\, • ■ 4 A/ nv-f (J. Immunol.). ^123. 1548(197 

9) ] % P3-X63-Ag8(X63) [G.Kohler* ; ^-<^v-(Nat 
ure). 256. 4950975)] Uk\ 4 > ■ e h P (in vitr 

&i\ zftz<Dmmtt<Dmm&vmmz'oi*x\*7^? 

■*St<<—X ■ 7 - h 'J— • -?-^7)\s [Antibodi 

es -A Laboratory Manual. Cold Spring Harbor Labora 
tory, 1988. JUT * 7 ^ tt'r 4 — X ■ 7 ■ 7*7 h 'J 
-•-7-^7;kl «!:L^ao 3 l^ttL^. fMMtdRSTMC 
2x107«JM±OfflBa»*««f4o 

[0 0 6 7] strie-e»^*ifctt<*^aiBS^#MH«Ba 

<h i$t : & Ltz&. /K'Jif 1/>^'J3 — ;u— 1000 (PEG-1 
000)ft^a>«M»flltt«(*«ttil. «BBa*»^^i+. « 

S (yvK**--^ h'J^A1.83g, «J>K-7K^7D'J 
^A0.21g. ^«7.65g. &©7K1U-/MK PH7.2) 

§M0)|»^imBa<Dc^$S^Mlz»t>H4ct 51^. HATm 
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tfi UE®i§tfe [RPMI-1640%ifelc1.5mMy;U^ 5x1 

v>&tf, io%*u6!ejfli«(Fcs) (csl aa*) sin*.*:* 
[0068] mmvt. M±io-«tt«, mm 

«OWW©»6*ifct©H/* p-^H5i<*&± 
[0 0 6 9] Bjlftga^ 

tfi a m a s x i * fit n s a ft $ x a l tz m hs * z & 9 e ^ 

tt£IS. m-tt^^^Ay^P^'Jv^ISKlT'^^la^ 
<7)l£l^^x£m^<7>T*&ni£. m-fix^^LTlis 

[0 0 7 0] £p — *-;ugittl*. /W?'JK-7i 
iiS£t§#LT*s<b;h,£i£«#. xi*:*'jx*>«uffi C2. 

6, 10, 1 4-t h =? * *)\s'< > $ XPr i stane) 0. 5m I $ 
XXI**- K^OXd, t/^D- #-JUSMM±/W 7 

[0071] *-/*n— *-Ma«*tfl*i % 

£LTf*. &'fr#68. 40-50%fiafD«ftKT> ; E-OAIz 
<*:&&#t. *^'J;UKj*»a, DEAE-fe^rP-X*^ 

Xflcic£y % igG xi*igM n#£@iixL, «sa^/^p 

[0 0 7 2] 

(HS6<fl i ) 

1. «ffiCfi|ff«^;i,Xa>$ : 

(i ) s*flrft : nml siajttffFPrg. r;u3-;uttF 

»Sft*<DR.ttKfl!>ttl*J§tt (3 21) *<&tt(Dlff»g 

ay, «*iff*i:»wfstifc. attwo)jfli«j:y hcv 



U«fcy*#liH«U ff«ft3E*£«:y % *-oux*« 
U**itt<ttofc. *(D«iaSBI1 Iw^-T. 
[007 3] (2) ^Jl,Xfl)±RNA(DHiMcD 
N A<Daf$L 

a*<D3Bl1t»!|-»«lLfcJto;t2 50*/ I *y % ±RN A 

£ □ □ 7ft JUi* (ac i d-guan i d i n i urn- i soth i ocyanate-phen 
o I -chloroform; A6PC) (ISOGEN-LS ; v 
£<$fflL, ttfcfaL. ■< V —JUlz J: y 
8fcfft*1i\ x$y — JHCTifeJMt* 20 u I0DEPC 

-m* (ft^aasxsmssi) tjniit, m&Ltzo ^se 

T'ifciRNA(02 0/i I »»<D3fc 1 0$i I £, 7 > 
^^7-<7- (6-me r) K J: &t/70 
X611»>-fiWJ/<-X h^VX^ »J^*— If (Supe 
rscript II. Life Techno log ies*t SI ; Py^tf^U, ^ 
'J-^> K) lrj:^«as^, 3 7°CI=T1 WBftt^ c 

[0 O 7 4] (3) HCV(D¥M 
7t*M>^-- tf&m&S (PCR) £*t5<<<. 1 /i I <D 
cDNA£TaKaRa LA Taq 7$ U / 5 — tf 

CV^A(Difi«^^t;ftl:, HC-J6 <7*-fe 
•r>a>if : DO 09 44) $x>x*ti£lz 

L, 5' ^Sg&^3' *«$»<HCV^A4(|*$ 
2WHCV cDNA77^>>h (DNABJt 
>n) i:»iLfc. 

[0 0 7 5] *(D1 2l^DNAi^0)HCVyyA 
EMlCfcg-T**!*?*. HC- J 6<0^^E^J|C^o 

64-4 6 6, 3 37-8 2 9. 6 3 7-1 303. 1 
1 58-2348 s 2305-3491, 3489-4 
648. 45 66 — 5 9 5 1. 5 902-6 98 3. 6 
967-8015. 7 972-887 2, 8700-9 
262. 9251-961 3"C*ofc 0 ftJS, P C R(7> 
*#I4. 9 5°C3 0»ffl(DS6tt, 6 0°C3 O^FalCDT- 
- r J>^, 0°C1 ^OJ5^*€»4 0^-r^;L,tT 

dCi:(Zj:^>PCR$tTofco 

[007 6]«|tNr, 5' -RACE^3' -RA 

CE;^$fflt>r. 5' *a8{i!i;&tf 3 ' < 

RNA^BE^J^SLfcc BP*), 5' 5RftBK0j£2fe 
S-T5fctoiz % cDNAS5' -*HR1« (5 f -u 
TR) ^7^7- (r>^-b>X) irJ:y^/aL, ^~ 
5 7- )l> =f > X >? is * ^ is )l> h =y > X V x ^ — -tf cfc 
^fiHLf:cDNA0)5' *«H=*y CRM*f**D Lfc 
^. ^tPCR (cDNA^^^fc^S' - 
RACE k >XfA : Life TechnologiesttSJ ; Version 
2.0) lc^y«!BUfco 
[0 0 7 7] 3' 5RJgBB^J**Sr* fettle, « 

ttiLfeRNA^, 7jf«;-A-^gy 5— \f (SSifrtt 
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&) £{$fflLr?tf 'jy-r~;MbU (t) 33^*038 

-me r **)ziXt> Kl^cfc U c DNAI-ffi&U 

Stol^U^SftU #1^, pGEM-T EASY^ 
£ — (P r ome g a*f, 7vV>, ^^fXaVi/^ 
*N) 4>l:^P-->^l, Big Dye Terminator Mix&tf 
SftDN A v— £x>+J— mode!310 (PE Biosystems 

[0 0 7 8] la-tl^cfc tj ^ i^>f^>rVAE5lj^ 
£>1&&&#]I*. -£(7)3 4 1 9 4 3 9Wr<DW^s 3 

o 3 3{io)7 s j mm&z^ - K-r«at^nR««««- 

[0 07 9] ttttOfcd&f::, ite^fi2 aO)HCV|:i 
^LT^^ittMt6*<i:tjHCV^g|L, WIS 
<tfs]«|ZH C V<Dc DNA^ □— ->^LT-^(D^S 

tlJCH-H*-JCH-6tti^t4 0 &fc\ 
0>t*<Z>i&&ffi$lJI*, J C H -1 9 6 8 1 £&;5: ; J 
CH-2j*=96 7 7^Sg ; J CH-3f*=9 6 7 8 
: JCH-4«i=96 7 6%Si : JCH-5» 
= 969 1 iggS&tf J CH-6**=968 6%Mt' 

[0 0 8 0] 2. ^-nu*yyA©tt«KM©»*r 
JliFMt^»ILfeJFH-1|t^ SttlrTJfcii 



#^€>#KLfc J CH- 11*- J CH-6«c, at/. *r 
TlC*©fcaEM*<*MB**lTl*6H C- J 6** (7? 
■l!V>a>W : D00 94 4) t (DiHc ; ?-Be$IJ±CD& 
l*£-*D£*:tf>l3 % 6/<5;*— & (Gojoborib. J. M 
ed. Evol.. 1982; 18: 414-423) atfN-J (Neighbor 
-Joining) & (Saitoub, Mol. Biol. Evol.. 1987; 4: 
406-425) l=*4#«ttttlc**«*rtfrofc 0 *<7> 

[0081] i*i^Lf:ei^b*ijwn«fc5 ic. a 

«6»*it^b»llLfcJFH-1 
ttO>iH&?l! ( 1 a. lb, 2b. 2c)lCifc-< 

i>4o HK* hc vyy A±cDae^^C<kiz:, 

ttl*lCO^TI*6/<^-*-$rc. *fc7 5; 
Mli*«fl>2/<^>-*-a(Kiinura. Proc. Natl. Aca 
d. Sci.. U.S.A. 1969; 63: 1 181-1 188) "eft W Ltz* 

[oo8 2] ®min&mmfr±#mztitzj fh-i» 
-c»*>ft&jt£#tf>-c, j fh- 1 fftfttttteT-finrc 

tffl)«l»«a>#li*kfc*tt-3-Ct^*J^t*l*Lfc. 

i::-3ivc<Dtt**ai re, 7sy»i::oivca>tMisa 
2ic7F-r 6 

[0 0 8 3] 
[«1] 



« % 


« 


J FH- 1 * 
(W±SD> 






6'-UTR 


0.0130 ± 0.0039 


0.0194 ± 0.0048 


1.387 


core 


0.0744 ± 0.007B 


0.0595 ± 0.0119 


1.251 


El 


0. 1182 ± 0.0104 


0. 1199 ± 0.0173 


0. 986 


E2 


0.1580 ± 0.0162 


0.1428 ± 0.0233 


1. 107 


NS2 


0.1498 ± 0.0098 


0. 1205 ± 0. 0256 


1.243 


NS3 


0. U45 ± 0.0091 


0.0980 ± 0.0142 


1. 168 


NS4A 


0.1407 ± 0.0166 


0. 1 127 ± 0. 0275 


1.249 


NS4B 


0.0949 ± 0.0081 


0.0806 ± 0.0117 


1. 178 


NS5A 


0, 1122 ±: 0,0081 


0.0918 ± 0.0155 


1. 222 


NS6B 


0.0835 ± 0.0072 


0.0688 ± 0.0122 


1. 213 




0.0791 ± 0.0230 


0.0799 ± 0.0266 


0. 989 




0.1136 ± 0.0073 


0.0969 ± 0.0140 


1. 173 



[0 0 8 4] UTR : ttH8R®«5 



n s : itmmmm 
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2 a&t<Df®Vft»Ltzo 

W2 a^ < !:a)r e 1<7)^T(DF 0 t jt?StS:Lfc o 



* * * : HC-J 6fc££$fcl>7 ? --$-C*&&c 
iSfn [0 0 8 5] 

[$2] 



m w 




j fh-t 


(W±SD) 




ff-UTR 


NA 


cor© 


0.0741 ± 0.0129 


0.0476 ± 0.0225 


1. 560 


El 


0.1023 ± 0.0196 


0. 1089 ± 0.0231 


0. 940 


B2 


0. 1399 ± 0. 0130 


0.1313 ± 0.0155 


1.066 


NS2 


0. 1413 ± 0.O157 


0,1088 ± 0.0307 


1.298 


NS3 


0.0657 ± 0.0050 


0.0449 ± 0.0136 


1.464 


NS4A 


O.0456 ± 0.0104 


0.0437 ± 0.0182 


1. 044 


NS4B 


0.0239 ± 0.0053 


0.0196 ± 0.0065 


I. 223 


NS5A 


0. 1616 ± 0. 0100 


0. 1013 ± 0. 0378 


1.596 


NS5B 


0.Q565 ± 0.0074 


0.0460 ± 0.0108 


1.208 


3*-unr* 


NA 




0.0918 ± 0.0052 


0.0716 ± 0.0139 


1.282 



[0086] N A : tHU*^ 
U T R : fttMKfftt 
E : I>^D- Ztffi® 
N S : ltflt£«* 

* : m&*Kmo>wm** j fh- 1 &<ttecoiifc^§2 

* * : m&*mHto)Wi$\*+ j f h - 1 &&$<l\ mm 

* * * : HC-J 6#£^£fc:^7=-*-e&&o 

[0 0 8 7] &±<DT-*frZ>mW'f&h. tt»T?CDtf 

»-ei*. j f h - i «^«ba>t»n<o¥«ijgfi?-Eiir2. 

0. 1 136±0. O O 7 3-Cfcy . ±ftMft<DH C V 
^ilfe^-^SlCfclf^3F^itf£^ggg|li s O. 0 96 9 
±0. O 1 4 OTf&y . -e(DJtl* 1 . 173-Cfeofzo 

I3\ 5 f -U RTtifcy, *<Ditl*1 . 3 8 7t'fto 

[0 0 8 8] TS-/|TCC!>IH|-Cl* % 

918±0. 00 5 2-efcy, ^fiH*<z)Hcva)afi 

^&*l=fcMt«3pJSafi«»*. O. 07 16±0. 
O 1 3 9T?fcU. ^(Ditlil . 2 8 2t'fcofcc 
BUZ**** sP^iie^ffi«lfl!>lt*<St^tt, =J7, N 
S3, NS5 a-efcU* ^CDitte^Jt^ftl . 5 60. 

1. 46 4. 1. 5 9 6T'fe9/co L fcA<o jffl&lff 

J FH-1fc[r|*. Ztl£0>1i# 



[0 0 8 9] <StfeM2) »m$tft&»» (JFH- 

i) oMB*mm<of»mftt>7*sM-e\*^7* ns 

3 % N S 5 a 0ft fMWttl^ttttlf jfcO)#«M*(DBB*J t 

H - 1 »CDl4M(7)«^A<*J^»f^<D^«»^UM^Lr 
l^SimteZm*. JFH-1*i:ittff«»i*t© 

[0090] =i7'seaii r t7-r;ux<7)^v^ , v K^^fiK 

^fi(Dm^*2a®CDzi7SSH^^^i>o 1917 
i^i^b4^a7ISSSP2 3(!:W, 1 7 9X1* 
1 8 275yS^f><j:§37iei^P2 1 tWAl* ^ 

4 frXVl+O)**:?^ K£fl2fi!c L TL> P 2 1 k% 

zttf^mztix^&o «j£iffifc#m**j fh- 1 <o^ 

[009 1] 1 : «£0T£ftKM* J F H - 1 fc«tt 

lffifc5fl]AN*#aiL*:'W ;UX«c (JCH-1-5) & 
t/^-eua^^ilTl^ J 6 C FttcCO^TfUaOTS/ 
»E^J$E3|C^^- 0 :(D7S/l!i2^J^Itli^-f 
JUXitf£^£®4 (A) Utf-T^ 5l^T 7 Z? n=E — $ — 
m&lktf*) Ai>y^;i,ffi9JcDPp1lc}*ALtco wCO^K 
^^-IgMtLt, TNT Coupled Reticulocyte Lysat 
e System (Promega) £ JBl^T ^ 7ii6fi£$£Si* it, s 
DS-PAGEI:ti^lL, P VD FflSlzK^Lr 
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(B) \Z7jk"t 0 JFH-1»^bliP21([:P2302 
[0 0 9 2] H®2 : &IC J FH- 1 J CH- 1 ft 

7iafc^£fE©f£c it f^cfc y j f h - 1 

0)&tt<D&mtfP 21/P2 3CD^^S^blC^4-LT 
^£^£Blf*L/co 05 (A) {Z7fkt<kv\z^ JFH- 
1j*tJCH-1»j60f@, 90SS, 16 0f§ 

i om<D7*smmmt 6 i t^rs/i 

BE^Jt^^r^ "z'tZfT h\ 1 -9 0^<7)T5/8£K$1J<!: 
9 1#^^c07 5y^K^J<t(0^>^^^ h\ &t/1 
-1 6 0#(7>7 5/g*Ba*iJ<!: 1 6 1fW<D7$/ii 

*£ft®Ltz<> 0 5 (A) l^^^-=5Til<E^HE^>^ 

suiij ch- n*<tp]-<Dgiifl\ a^ytf>swi*j fh 
-i**«bisi-a>gu^$nt*ro man tmcysft-eztom 
fe+zmmzvtzo ^s^eas cb> i^-r, z<»&m 

^JFH-1*tHCP21/P2 30>&m'<$-^ 
&7*'ttz#>\Z\Zzi7g L &&(0 1 6 1 #r S/gSm&ttE 
^JA<fiST?fc^Cit^^-ofzo JCH-1»t 
R >^^-r^Al^t=3TMeMCD1 6 1§ 

rsy||^l»<DE«36<«»T?*«^i:3&<t>^-3fco 16 
1#llU^(D7$y^ffi^J-C J FH-1fttJCH-1 
tttI^§{Dli164|^JFH"lft: Y s JCH- 
1 * : F. 17 2#*><J FH-1#c: F > JCH-1 
»:C S 173i^JFH-1j*:P % JCH-1^: 
S, 187lA<JFH-1(t; V, JCH-1tt: TT? 

^£*rteT*P 2 1/P2 3<7)^/N°^->^^^C 

[0 0 9 3] £&3 : HgM <t 2-C(±^'<^^-f*=l 

2 ^TRffco^P-tr >^SlJ<£tf> 5 ^ P 2 i £tZJ 

lZT«0*y E 1 ^E2ieitM$tfctt«8TP2 
1/P2 3<DSg^£-><&&<b£&ttLf;: 0 0 6 

(a) i;:****!^ ^-fjuxae^a^fitigae^ 

06 (B) iz^-To 37lM©^$*at4»ftl:tt;^ 

m&mm*±ttz§em$i±z>k. P2u<P23i:^ 
h - i^cfcy t p 2 i A<j:y ^<f^^>tip 2 3i*cfcy^> 

[0 0 9 4] : P21/P2 3<7>&SE/**— 



^-DNAjFuGene6 (P'r>a-^7^/X 
£ffll^T 2 9 3 -T*ffl|fe|c#AL«fflJi6£ls] 
*U 5fi#LT. SDS-PAGElctf^il, PV 

d FKl»lE¥LTfii=3T^y £ p— *-;uSM*-etttii L 
/■-o $3*£05 \zifft 0 jfh- H*-ei*P2 1 £P2 

ZCDffiJjZ&mLtztf* JCH-ltobl*il:P23 

[0 0 9 5] JiA±fl5$8l-40)^bJ FH-lft 

»«/<^->35<»ft4ci:*<W&^i:ftofco HCV(D 
ZiTm&mizitP 2 1 <t P 2 3(7>2fIJi)!><&6*<. JF 
H- H*T?I*P 2 1 L Jf^^H^-r^^<i:^$H 

fee p 2 1 i*^>ouxtt^<z>**:?i> k*»j*-t i>id 
n-c&y* j fh- 1 t*-e!*p 2 1 a<£y # <ftttiz> 

[0096] XiZ^ ^^M0RN AttJtlC&Bfc^fll 

r o p I i c a s e^tt^ftON S 5 blZ& t) frftft 
NS5 b*#t;^«JtaeHf*ta^«:*J^fiKLr 

tfNS 5 b0>SggE£&ttU IICNS5b^ 

[0097] £«5 : NS5 b <Dftm*VM + & tz#>\Z 

jfh-i*4:jch-i &<Dmmm&±i* *»Aifc 
tuns l*: ess (a) ) o zomm^z 
4 1 csatntmcvA u r *a>Jii»& 

£@l|X. ^»LtSDS-P AG EI::'C3i&&£&L. P 
VD F^|C|e^LT^XX^>^P^ hataULfc. 
08 (B) 0)T©l^tcfc5lCa7iaifiJFH-1 

tot j ch - it*<ttic(^i:< f>^a>»s«^^Lfz 

±®;|C^:«rN S 5 b0&%iSH*WZ>friz J FH- 1 

[0 0 9 8] SS&6 : SfcfCN S 5 b 0) Zfa± v *s ><f\Z 

^^^-^8L-CNS3i:NS5 b (7)#3E£tef* 
L*: (09 (A) ) o *&li£»5 kfSll-Gtb&o 
*09 (B) IC^-To N S 3<BfggEfil* J F H- 1 fc(D 

**U ^<7)fi(*J CH- 1»<75^A< 
*^ofc a O^y. JFH-lttO)NS30W$il? 
fc^-ir^^tL/io MIC. C<7)»^K^^-^fflL\f c 
«^a)NS5 b<DSBS!S£«liJLfco y J F H - 1 

<*0^a<n s 5 btofumfi&iizttfimbfrk&v 

tz 0 &iSi6&lfm®i6<Di£%:frP>. JFH-1»liJC 
H- 1 ^(Chb^N S 3<7)S^ttA<S[t^c<S6, NS5b*< 
ft btl&ZktfTjkZtltzo JFH-lttg$l 
AS-CliNS 5 b^^<f^bti-5,zi:l: < ):t)RNA)S 

±t«tt§fifel*«l: y <frt>*L&Zktf7K£ti 
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fc 0 J fh- 1»0)NS 3 0)MG*ftmz\t&teJ!rt$k# 

Pl^ttA<fe€)o N S 2 x NS3, NS4a, NS 

f&LZl*& ZttffikZ tlTl^&o Z<Dtztb % 

oiEm&m&mm&coT' a / Ksm^ n s 3 osstto) 

[0 0 9 9]m±^i^b, J F H - l&liMttlT ft 
frio<»#m#ttt'<T^7* NS 3, NS5attl«l::& 
HA<£<, 1*lza7«*<D»JII*=i7»e*fl!>?D-fe^ 

ffi$ljl*:3 7MGft<D7*y ^K^J-C 1 6 1 fg^b 1 9 
1 « i CD«ftt«>atfcff ft £ tfc^ 4 <1CD 7 5 y IKDSIT' 
fe^>i:#^bnf:o &tz % J FH«1^(iNS5 b<7)& 

a*«tt»ft»»*«fcy*<, RNA«s^LjA*n 



<blzl*N S 3 <D7 5 / Kc0E5lJC0SmA<S4- L T l N -i> <t 
[0 10 0] 

•JSffFft®#^b»«**tfc J FH- «bO)Stt 

iff ft & £ \tmu o teas*- 

*9fifffft»#A^»llt*tifcCO J 

FH-n»a>ae^flMB6«ffl-r«wtic«ky. wfcfc 
hc v^;ux<&m*;ia>ii£:Su ®&1£h v c<& c d n 

A$D — H C V ^-OUX<D*w/!te<DlSa£ife 

3e-r*ae^««<DH*, mtzunc v^*r ;uxc&afc 

[o i o 1 ] 
[EM*] 



SEQUENCE LISTING 



<:110>: TORAY INDUSTRIES, INC. ; TOKYO METROPOLITAN ORGANIZATION FOR MED I CA 
L RESEARCH 

<:120>: GENE OF HEPATITIS C VIRUS ISOLATED 

FROM A FULMINANT HEPATITIS PATIENT 
<:130>; P00-0789 
<:160>; 2 

<;170>; Patent In Ver. 2. 1 

<;210>; 1 

<:211>: 9678 

<;212>: DNA 

<;213>; HUMAN BEING 

<;220>; 

<;22i>; CDS 

<:222>; (341) . . (9439) 

<;400>: 1 

acctgcccct aataggggcg acactccgcc atgaatcact cccctgtgag gaactactgt 60 
cttcacgcag aaagcgccta gccatggcgt tagtatgagt gtcgtacagc ctccaggccc 120 
ccccctcccg ggagagccat agtggtctgc ggaaccggtg agtacaccgg aattgccggg 180 



aagactgggt cctttcttgg ataaacccac tctatgcccg gccatttggg cgtgcccccg 240 
caagactgct agccgagtag cgttgggttg cgaaaggcct tgtggtactg cctgataggg 300 
cgcttgcgag tgccccggga ggtctcgtag accgtgcacc atg age aca aat cct 355 

Met Ser Thr Asn Pro 
1 5 

aaa cct caa aga aaa acc aaa aga aac acc aac cgt cgc cca gaa gac 403 
Lys Pro Gin Arg Lys Thr Lys Arg Asn Thr Asn Arg Arg Pro Glu Asp 

10 15 20 

gtt aag ttc ccg ggc ggc ggc cag ate gtt ggc gga gta tac ttg ttg 451 
Val Lys Phe Pro Gly Gly Gly Gin lie Val Gly Gly Val Tyr Leu Leu 
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25 30 35 

ccg cgc agg ggc ccc agg ttg ggt gtg cgc acg aca agg aaa act teg 499 
Pro Arg Arg Gly Pro Arg Leu Gly Val Arg Thr Thr Arg Lys Thr Ser 

40 45 50 

gag egg tec cag cca cgt ggg aga cgc cag ccc ate ccc aaa gat egg 547 
Glu Arg Ser Gin Pro Arg Gly Arg Arg Gin Pro He Pro Lys Asp Arg 

55 60 65 

cgc tec act ggc aag gee tgg gga aaa cca ggt cgc ccc tgg ccc eta 595 
Arg Ser Thr Gly Lys Ala Trp Gly Lys Pro Gly Arg Pro Trp Pro Leu 
70 75 80 85 

tat ggg aat gag gga etc ggc tgg gca gga tgg etc ctg tec ccc cga 643 
Tyr Gly Asn Glu Gly Leu Gly Trp Ala Gly Trp Leu Leu Ser Pro Arg 

90 95 100 

ggc tct cgc ccc tec tgg ggc ccc act gac ccc egg cat agg teg cgc 691 
Gly Ser Arg Pro Ser Trp Gly Pro Thr Asp Pro Arg His Arg Ser Arg 

105 110 115 

aac gtg ggt aaa gtc ate gac ace eta acg tgt ggc ttt gee gac etc 739 
Asn Val Gly Lys Val I le Asp Thr Leu Thr Cys Gly Phe Ala Asp Leu 

120 125 130 

atg ggg tac ate ccc gtc gta ggc gee ccg ctt agt ggc gec gec aga 787 
Met Gly Tyr lie Pro Val Val Gly Ala Pro Leu Ser Gly Ala Ala Arg 

135 140 145 

get gtc gcg cac ggc gtg aga gtc ctg gag gac ggg gtt aat tat gca 835 
Ala Val Ala His Gly Val Arg Val Leu Glu Asp Gly Val Asn Tyr Ala 
150 155 160 165 

aca ggg aac eta ccc ggt ttc ccc ttt tct ate ttc ttg ctg gec ctg 883 
Thr Gly Asn Leu Pro Gly Phe Pro Phe Ser lie Phe Leu Leu Ala Leu 

170 175 180 

ttg tec tgc ate ace gtt ccg gtc tct get gec cag gtg aag aat ace 931 
Leu Ser Cys lie Thr Val Pro Val Ser Ala Ala Gin Val Lys Asn Thr 

185 190 195 

agt age age tac atg gtg ace aat gac tgc tec aat gac age ate act 979 
Ser Ser Ser Tyr Met Val Thr Asn Asp Cys Ser Asn Asp Ser I le Thr 

200 205 210 

tgg cag etc gag get gcg gtt etc cac gtc ccc ggg tgc gtc ccg tgc 1027 
Trp Gin Leu Glu Ala Ala Val Leu His Val Pro Gly Cys Val Pro Cys 

215 220 225 

gag aga gtg ggg aat acg tea egg tgt tgg gtg cca gtc teg cca aac 1075 
Glu Arg Val Gly Asn Thr Ser Arg Cys Trp Val Pro Val Ser Pro Asn 
230 235 240 245 

atg get gtg egg cag ccc ggt gec etc acg cag ggt ctg egg acg cac 1123 
Met Ala Val Arg Gin Pro Gly Ala Leu Thr Gin Gly Leu Arg Thr His 

250 255 260 

ate gat atg gtt gtg atg tec gec acc ttc tgc tct get etc tac gtg 1171 
lie Asp Met Val Val Met Ser Ala Thr Phe Cys Ser Ala Leu Tyr Val 

265 270 275 

ggg gac etc tgt ggc ggg gtg atg etc gcg gee cag gtg ttc ate gtc 1219 
Gly Asp Leu Cys Gly Gly Val Met Leu Ala Ala Gin Val Phe lie Val 

280 285 290 

teg ccg cag tac cac tgg ttt gtg caa gaa tgc aat tgc tec ate tac 1267 
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Ser Pro Gin Tyr His Trp Phe Val Gin Glu Cys Asn Cys Ser I le Tyr 

295 300 305 

cct ggc acc ate act gga cac cgc atg gca tgg gac atg atg atg aac 1315 
Pro Gly Thr Me Thr Gly His Arg Met Ala Trp Asp Met Met Met Asn 
310 315 320 325 

tgg teg ccc acg gec acc atg ate ctg gcg tac gtg atg cgc gtc ccc 1363 

Trp Ser Pro Thr Ala Thr Met lie Leu Ala Tyr Val Met Arg Val Pro 

330 335 340 

gag gtc ate ata gac ate gtt age ggg get cac tgg ggc gtc atg ttc 1411 

Glu Val Me Me Asp Me Val Ser Gly Ala His Trp Gly Val Met Phe 

345 350 355 

ggc ttg gec tac ttc tct atg cag gga gcg tgg gcg aag gtc att gtc 1459 

Gly Leu Ala Tyr Phe Ser Met Gin Gly Ala Trp Ala Lys Val I le Val 

360 365 370 

ate ctt ctg ctg gee get ggg gtg gac gcg ggc acc acc acc gtt gga 1507 

Me Leu Leu Leu Ala Ala Gly Val Asp Ala Gly Thr Thr Thr Val Gly 

375 380 385 

ggc get gtt gca cgt tec acc aac gtg att gec ggc gtg ttc age cat 1555 

Gly Ala Val Ala Arg Ser Thr Asn Val lie Ala Gly Val Phe Ser His 
390 395 400 405 

ggc cct cag cag aac att cag etc att aac acc aac ggc agt tgg cac 1603 

Gly Pro Gin Gin Asn lie Gin Leu Me Asn Thr Asn Gly Ser Trp His 

410 415 420 

ate aac cgt act gee ttg aat tgc aat gac tec ttg aac acc ggc ttt 1651 

Me Asn Arg Thr Ala Leu Asn Cys Asn Asp Ser Leu Asn Thr Gly Phe 
425 430 435 

etc gcg gec ttg ttc tac acc aac cgc ttt aac teg tea ggg tgt cca 1699 
Leu Ala Ala Leu Phe Tyr Thr Asn Arg Phe Asn Ser Ser Gly Cys Pro 

440 445 450 

ggg cgc ctg tec gee tgc cgc aac ate gag get ttc egg ata ggg tgg 1747 
Gly Arg Leu Ser Ala Cys Arg Asn Me Glu Ala Phe Arg Me Gly Trp 

455 460 465 

ggc acc eta cag tac gag gat aat gtc acc aat cca gag gat atg agg 1795 
Gly Thr Leu Gin Tyr Glu Asp Asn Val Thr Asn Pro Glu Asp Met Arg 
470 475 480 485 

ccg tac tgc tgg cac tac ccc cca aag ccg tgt ggc gta gtc ccc gcg 1843 
Pro Tyr Cys Trp His Tyr Pro Pro Lys Pro Cys Gly Val Val Pro Ala 

490 495 500 

agg tct gtg tgt ggc cca gtg tac tgt ttc acc ccc age ccg gta gta 1891 
Arg Ser Val Cys Gly Pro Val Tyr Cys Phe Thr Pro Ser Pro Val Val 

505 510 515 

gtg ggc acg acc gac aga cgt gga gtg ccc acc tac aca tgg gga gag 1939 
Val Gly Thr Thr Asp Arg Arg Gly Val Pro Thr Tyr Thr Trp Gly Glu 

520 525 530 

aat gag aca gat gtc ttc eta ctg aac age acc cga ccg ccg cag ggc 1987 
Asn Glu Thr Asp Val Phe Leu Leu Asn Ser Thr Arg Pro Pro Gin Gly 

535 540 545 

tea tgg ttc ggc tgc acg tgg atg aac tec act ggt ttc acc aag act 2035 
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Ser Trp Phe Gly Cys Thr Trp Met Asn Ser Thr Gly Phe Thr Lys Thr 
550 555 560 565 

tgt ggc gcg cca cct tgc cgc acc aga get gac ttc aac gec age acg 2083 
Cys Gly Ala Pro Pro Cys Arg Thr Arg Ala Asp Phe Asn Ala Ser Thr 

570 575 580 

gac ttg ttg tgc cct acg gat tgt ttt agg aag cat cct gat gec act 2131 
Asp Leu Leu Cys Pro Thr Asp Cys Phe Arg Lys His Pro Asp Ala Thr 

585 590 595 

tat att aag tgt ggt tct ggg ccc tgg etc aca cca aag tgc ctg gtc 2179 
Tyr I le Lys Cys Gly Ser Gly Pro Trp Leu Thr Pro Lys Cys Leu Val 

600 605 610 

cac tac cct tac aga etc tgg cat tac ccc tgc aca gtc aat ttt acc 2227 
His Tyr Pro Tyr Arg Leu Trp His Tyr Pro Cys Thr Val Asn Phe Thr 

615 620 625 

ate ttc aag ata aga atg tat gta ggg ggg gtt gag cac agg etc acg 2275 
lie Phe Lys lie Arg Met Tyr Val Gly Gly Val Glu His Arg Leu Thr 
630 635 640 645 

gec gca tgc aac ttc act cgt ggg gat cgc tgc gac ttg gag gac agg 2323 
Ala Ala Cys Asn Phe Thr Arg Gly Asp Arg Cys Asp Leu Glu Asp Arg 

650 655 660 

gac agg agt cag ctg tct cct ctg ttg cac tct acc acg gaa tgg gee 2371 
Asp Arg Ser Gin Leu Ser Pro Leu Leu His Ser Thr Thr Glu Trp Ala 

665 670 675 

ate ctg ccc tgc acc tac tea gac tta ccc get ttg tea act ggt ctt 2419 
Me Leu Pro Cys Thr Tyr Ser Asp Leu Pro Ala Leu Ser Thr Gly Leu 

680 685 690 

etc cac ctt cac cag aac ate gtg gac gta caa tac atg tat ggc etc 2467 
Leu His Leu His Gin Asn lie Val Asp Val Gin Tyr Met Tyr Gly Leu 

695 700 705 

tea cct get ate aca aaa tac gtc gtt cga tgg gag tgg gtg gta etc 2515 
Ser Pro Ala lie Thr Lys Tyr Val Val Arg Trp Glu Trp Val Val Leu 
710 715 720 725 

tta ttc ctg etc tta gcg gac gec aga gtc tgc gec tgc ttg tgg atg 2563 
Leu Phe Leu Leu Leu Ala Asp Ala Arg Val Cys Ala Cys Leu Trp Met 

730 735 740 

etc ate ttg ttg ggc cag gee gaa gca gca ttg gag aag ttg gtc gtc 2611 
Leu lie Leu Leu Gly Gin Ala Glu Ala Ala Leu Glu Lys Leu Val Val 

745 750 755 

ttg cac get gcg agt gcg get aac tgc cat ggc etc eta tat ttt gec 2659 
Leu His Ala Ala Ser Ala Ala Asn Cys His Gly Leu Leu Tyr Phe Ala 

760 765 770 

ate ttc ttc gtg gca get tgg cac ate agg ggt egg gtg gtc ccc ttg 2707 
lie Phe Phe Val Ala Ala Trp His lie Arg Gly Arg Val Val Pro Leu 
775 780 785 

acc acc tat tgc etc act ggc eta tgg ccc ttc tgc eta ctg etc atg 2755 

Thr Thr Tyr Cys Leu Thr Gly Leu Trp Pro Phe Cys Leu Leu Leu Met 

790 795 800 805 

gca ctg ccc egg cag get tat gee tat gac gca cct gtg cac gga cag 2803 

Ala Leu Pro Arg Gin Ala Tyr Ala Tyr Asp Ala Pro Val His Gly Gin 
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810 815 820 

ata ggc gtg ggt ttg ttg ata ttg ate acc etc ttc aca etc ace ccg 2851 

lie Gly Val Gly Leu Leu lie Leu lie Thr Leu Phe Thr Leu Thr Pro 

825 830 835 

ggg tat aag acc etc etc ggc cag tgt ctg tgg tgg ttg tgc tat etc 2899 

Gly Tyr Lys Thr Leu Leu Gly Gin Cys Leu Trp Trp Leu Cys Tyr Leu 

840 845 850 

ctg acc ctg ggg gaa gee atg att cag gag tgg gta cca ccc atg cag 2947 

Leu Thr Leu Gly Glu Ala Met lie Gin Glu Trp Val Pro Pro Met Gin 

855 860 865 

gtg cgc ggc ggc cgc gat ggc ate gcg tgg gee gtc act ata ttc tgc 2995 

Val Arg Gly Gly Arg Asp Gly ile Ala Trp Ala Val Thr lie Phe Cys 

870 875 880 885 

ccg ggt gtg gtg ttt gac att acc aaa tgg ctt ttg gcg ttg ctt ggg 3043 

Pro Gly Val Val Phe Asp I le Thr Lys Trp Leu Leu Ala Leu Leu Gly 

890 895 900 

cct get tac etc tta agg gee get ttg aca cat gtg ccg tac ttc gtc 3091 
Pro Ala Tyr Leu Leu Arg Ala Ala Leu Thr His Val Pro Tyr Phe Val 

905 910 915 

aga get cac get ctg ata agg gta tgc get ttg gtg aag cag etc gcg 3139 
Arg Ala His Ala Leu lie Arg Val Cys Ala Leu Val Lys Gin Leu Ala 

920 925 930 

ggg ggt agg tat gtt cag gtg gcg eta ttg gee ctt ggc agg tgg act 3187 
Gly Gly Arg Tyr Val Gin Val Ala Leu Leu Ala Leu Gly Arg Trp Thr 

935 940 945 

ggc acc tac ate tat gac cac etc aca cct atg teg gac tgg gee get 3235 
Gly Thr Tyr Ile Tyr Asp His Leu Thr Pro Met Ser Asp Trp Ala Ala 
950 955 960 965 

age ggc ctg cgc gac tta gcg gtc gee gtg gaa ccc ate ate ttc agt 3283 
Ser Gly Leu Arg Asp Leu Ala Val Ala Val Glu Pro lie Ile Phe Ser 

970 975 980 

ccg atg gag aag aag gtc ate gtc tgg gga gcg gag acg get gea tgt 3331 
Pro Met Glu Lys Lys Val I le Val Trp Gly Ala Glu Thr Ala Ala Cys 

985 990 995 

ggg gac att eta cat gga ctt ccc gtg tec gee cga etc ggc cag gag 3379 
Gly Asp Ile Leu His Gly Leu Pro Val Ser Ala Arg Leu Gly Gin Glu 

1000 1005 1010 

ate etc etc ggc cca get gat ggc tac acc tec aag ggg tgg aag etc 3427 
lie Leu Leu Gly Pro Ala Asp Gly Tyr Thr Ser Lys Gly Trp Lys Leu 

1015 1020 1025 

ctt get ccc ate act get tat gee cag caa aca cga ggc etc ctg ggc 3475 
Leu Ala Pro Ile Thr Ala Tyr Ala Gin Gin Thr Arg Gly Leu Leu Gly 
1030 1035 1040 1045 

gee ata gtg gtg agt atg acg ggg cgt gac agg aca gaa cag gee ggg 3523 
Ala Ile Val Val Ser Met Thr Gly Arg Asp Arg Thr Glu Gin Ala Gly 

1050 1055 1060 

gaa gtc caa ate ctg tec aca gtc tct cag tec ttc etc gga aca acc 3571 
Glu Val Gin Ile Leu Ser Thr Val Ser Gin Ser Phe Leu Gly Thr Thr 
1065 1070 1075 
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ate teg ggg gtt ttg tgg act gtt tac cac gga get ggc aac aag act 3619 
lie Ser Gly Val Leu Trp Thr Val Tyr His Gly Afa Gly Asn Lys Thr 

1080 1085 1090 

eta gee ggc tta egg ggt ccg gtc acg cag atg tac teg agt get gag 3667 
Leu Ala Gly Leu Arg Gly Pro Val Thr Gin Met Tyr Ser Ser Ala Glu 

1095 1100 1105 

ggg gac ttg gta ggc tgg ccc age ccc cct ggg acc aag tct ttg gag 3715 
Gly Asp Leu Val Gly Trp Pro Ser Pro Pro Gly Thr Lys Ser Leu Glu 
1110 1115 1120 1125 

ccg tgc aag tgt gga gec gtc gac eta tat ctg gtc acg egg aac get 3763 
Pro Cys Lys Cys Gly Ala Val Asp Leu Tyr Leu Val Thr Arg Asn Ala 

1130 1135 1140 

gat gtc ate ccg get egg aga cgc ggg gac aag egg gga gca ttg etc 3811 
Asp Val I le Pro Ala Arg Arg Arg Gly Asp Lys Arg Gly Ala Leu Leu 

1145 1150 1155 

tec ccg aga ccc att teg acc ttg aag ggg tec teg ggg ggg ccg gtg 3859 
Ser Pro Arg Pro Me Ser Thr Leu Lys Gly Ser Ser Gly Gly Pro Val 

1160 1165 1170 

etc tgc cct agg ggc cac gtc gtt ggg etc ttc ega gca get gtg tgc 3907 
Leu Cys Pro Arg Gly His Val Val Gly Leu Phe Arg Ala Ala Val Cys 

1175 1180 1185 

tct egg ggc gtg gec aaa tec ate gat ttc ate ccc gtt gag aca etc 3955 
Ser Arg Gly Val Ala Lys Ser lie Asp Phe lie Pro Val Glu Thr Leu 
1190 1195 1200 1205 

gac gtt gtt aca agg tct ccc act ttc agt gac aac age acg cca ccg 4003 
Asp Val Val Thr Arg Ser Pro Thr Phe Ser Asp Asn Ser Thr Pro Pro 

1210 1215 1220 

get gtg ccc cag acc tat cag gtc ggg tac ttg cat get cca act ggc 4051 
Ala Val Pro Gin Thr Tyr Gin Val Gly Tyr Leu His Ala Pro Thr Gly 

1225 1230 1235 

agt gga aag age acc aag gtc cct gtc gcg tat gee gec cag ggg tac 4099 
Ser Gly Lys Ser Thr Lys Val Pro Val Ala Tyr Ala Ala Gin Gly Tyr 
1240 1245 1250 

aaa gta eta gtg ctt aac ccc teg gta get gee acc ctg ggg ttt ggg 4147 
Lys Val Leu Val Leu Asn Pro Ser Val Ala Ala Thr Leu Gly Phe Gly 

1255 1260 1265 

gcg tac eta tec aag gca cat ggc ate aat ccc aac att agg act gga 4195 
Ala Tyr Leu Ser Lys Ala His Gly lie Asn Pro Asn He Arg Thr Gly 
1270 1275 1280 1285 

gtc agg acc gtg atg acc ggg gag gee ate acg tac tec aca tat ggc 4243 
Val Arg Thr Val Met Thr Gly Glu Ala Me Thr Tyr Ser Thr Tyr Gly 

1290 1295 1300 

aaa ttt etc gee gat ggg ggc tgc get age ggc gee tat gac ate ate 4291 
Lys Phe Leu Ala Asp Gly Gly Cys Ala Ser Gly Ala Tyr Asp Me lie 

1305 1310 1315 

ata tgc gat gaa tgc cac get gtg gat get acc tec att etc ggc ate 4339 
He Cys Asp Glu Cys His Ala Val Asp Ala Thr Ser lie Leu Gly lie 

1320 1325 1330 

gga acg gtc ctt gat caa gca gag aca gec ggg gtc aga eta act gtg 4387 
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Gly Thr Val Leu Asp Gin Ala Glu Thr Ala Gly Val Arg Leu Thr Val 

1335 1340 1345 

ctg get acg gec aca ccc ccc ggg tea gtg aca ace ccc cat ccc gat 4435 

Leu Ala Thr Ala Thr Pro Pro Gly Ser Val Thr Thr Pro His Pro Asp 

1350 1355 1360 1365 

ata gaa gag gta ggc etc ggg egg gag ggt gag ate ccc ttc tat ggg 4483 
Me Giu Glu Val Gly Leu Gly Arg Glu Gly Glu Me Pro Phe Tyr Gly 

1370 1375 1380 

agg gcg att ccc eta tec tgc ate aag gga ggg aga cac ctg att ttc 4531 
Arg Ala Me Pro Leu Ser Cys Me Lys Gly Gly Arg His Leu Me Phe 

1385 1390 1395 

tgc cac tea aag aaa aag tgt gac gag etc gcg gcg gee ctt egg ggc 4579 
Cys His Ser Lys Lys Lys Cys Asp Glu Leu Ala Ala Ala Leu Arg Gly 

1400 1405 1410 

atg ggc ttg aat gee gtg gca tac tat aga ggg ttg gac gtc tec ata 4627 
Met Gly Leu Asn Ala Val Ala Tyr Tyr Arg Gly Leu Asp Val Ser I le 

1415 1420 1425 

ata cca get cag gga gat gtg gtg gtc gtc gec acc gac gee etc atg 4675 
Me Pro Ala Gin Gly Asp Val Val Val Val Ala Thr Asp Ala Leu Met 
1430 1435 1440 1445 

acg ggg tac act gga gac ttt gac tec gtg ate gac tgc aat gta gcg 4723 
Thr Gly Tyr Thr Gly Asp Phe Asp Ser Val Me Asp Cys Asn Val Ala 

1450 1455 1460 

gtc acc caa get gtc gac ttc age ctg gac ccc acc ttc act ata acc 4771 
Val Thr Gin Ala Val Asp Phe Ser Leu Asp Pro Thr Phe Thr Me Thr 

1465 1470 1475 

aca cag act gtc cca caa gac get gtc tea cgc agt cag cgc cgc ggg 4819 
Thr Gin Thr Val Pro Gin Asp Ala Val Ser Arg Ser Gin Arg Arg Gly 

1480 1485 1490 

cgc aca ggt aga gga aga cag ggc act tat agg tat gtt tec act ggt 4867 
Arg Thr Gly Arg Gly Arg Gin Gly Thr Tyr Arg Tyr Val Ser Thr Gly 

1495 1500 1505 

gaa cga gec tea gga atg ttt gac agt gta gtg ctt tgt gag tgc tac 4915 
Glu Arg Ala Ser Gly Met Phe Asp Ser Val Val Leu Cys Glu Cys Tyr 
1510 1515 1520 1525 

gac gca ggg get gcg tgg tac gat etc aca cca gcg gag acc acc gtc 4963 
Asp Ala Gly Ala Ala Trp Tyr Asp Leu Thr Pro Ala Glu Thr Thr Val 

1530 1535 1540 

agg ctt aga gcg tat ttc aac acg ccc ggc eta ccc gtg tgt caa gac 5011 
Arg Leu Arg Ala Tyr Phe Asn Thr Pro Gly Leu Pro Val Cys Gin Asp 

1545 1550 1555 

cat ctt gaa ttt tgg gag gca gtt ttc acc ggc etc aca cac ata gac 5059 
His Leu Glu Phe Trp Glu Ala Val Phe Thr Gly Leu Thr His Me Asp 

1560 1565 1570 

gec cac ttc etc tec caa aca aag caa gcg ggg gag aac ttc gcg tac 5107 
Ala His Phe Leu Ser Gin Thr Lys Gin Ala Gly Glu Asn Phe Ala Tyr 

1575 1580 1585 

eta gta gec tac caa get acg gtg tgc gee aga gee aag gee cct ccc 5155 
Leu Val Ala Tyr Gin Ala Thr Val Cys Ala Arg Ala Lys Ala Pro Pro 
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1590 1595 1600 1605 

ccg tec tgg gac gec atg tgg aag tgc ctg gec cga etc aag cct acg 5203 

Pro Ser Trp Asp Ala Met Trp Lys Cys Leu Ala Arg Leu Lys Pro Thr 

1610 1615 1620 

ctt gcg ggc ccc aca cct etc ctg tac cgt ttg ggc cct att ace aat 5251 
Leu Ala Gly Pro Thr Pro Leu Leu Tyr Arg Leu Gly Pro lie Thr Asn 

1625 1630 1635 

gag gtc acc etc aca cac cct ggg acg aag tac ate gec aca tgc atg 5299 
Glu Val Thr Leu Thr His Pro Gly Thr Lys Tyr lie Ala Thr Cys Met 

1640 1645 1650 

caa get gac ctt gag gtc atg acc age acg tgg gtc eta get gga gga 5347 
Gin Ala Asp Leu Glu Val Met Thr Ser Thr Trp Val Leu Ala Gly Gly 

1655 1660 1665 

gtc ctg gca gee gtc gee gca tat tgc ctg gcg act gga tgc gtt tec 5395 
Val Leu Ala Ala Val Ala Ala Tyr Cys Leu Ala Thr Gly Cys Val Ser 
1670 1675 1680 1685 

ate ate ggc cgc ttg cac gtc aac cag cga gtc gtc gtt gcg ccg gat 5443 
Me Me Gly Arg Leu His Val Asn Gin Arg Val Val Val Ala Pro Asp 

1690 1695 1700 

aag gag gtc ctg tat gag get ttt gat gag atg gag gaa tgc gee tct 5491 
Lys Glu Val Leu Tyr Glu Ala Phe Asp Glu Met Glu Glu Cys Ala Ser 

1705 1710 1715 

agg gcg get etc ate gaa gag ggg cag egg ata gec gag atg ttg aag 5539 
Arg Ala Ala Leu I le Glu Glu Gly Gin Arg I le Ala Glu Met Leu Lys 

1720 1725 1730 

tec aag ate caa ggc ttg ctg cag cag gee tct aag cag gec cag gac 5587 
Ser Lys Me Gin Gly Leu Leu Gin Gin Ala Ser Lys Gin Ala Gin Asp 

1735 1740 1745 

ata caa ccc get atg cag get tea tgg ccc aaa gtg gaa caa ttt tgg 5635 
Me Gin Pro Ala Met Gin Ala Ser Trp Pro Lys Val Glu Gin Phe Trp 
1750 1755 1760 1765 

gee aga cac atg tgg aac ttc att age ggc ate caa tac etc gca gga 5683 
Ala Arg His Met Trp Asn Phe Me Ser Gly Me Gin Tyr Leu Ala Gly 

1770 1775 1780 

ttg tea aca ctg cca ggg aac ccc gcg gtg get tec atg atg gca ttc 5731 
Leu Ser Thr Leu Pro Gly Asn Pro Ala Val Ala Ser Met Met Ala Phe 

1785 1790 1795 

agt gee gee etc acc agt ccg ttg teg acc agt acc acc ate ctt etc 5779 
Ser Ala Ala Leu Thr Ser Pro Leu Ser Thr Ser Thr Thr Me Leu Leu 

1800 1805 1810 

aac ate atg gga ggc tgg tta gcg tec cag ate gca cca ccc gcg ggg 5827 
Asn Me Met Gly Gly Trp Leu Ala Ser Gin Me Ala Pro Pro Ala Gly 

1815 1820 1825 

gee acc ggc ttt gtc gtc agt ggc ctg gtg ggg get gee gtg ggc age 5875 

Ala Thr Gly Phe Val Val Ser Gly Leu Val Gly Ala Ala Val Gly Ser 
1830 1835 1840 1845 

ata ggc ctg ggt aag gtg ctg gtg gac ate ctg gca gga tat ggt gcg 5923 

Me Gly Leu Gly Lys Val Leu Val Asp Me Leu Ala Gly Tyr Gly Ala 
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1850 1855 1860 

ggc att teg ggg gec etc gtc gca ttc aag ate atg tet ggc gag aag 5971 
Gly lie Ser Gly Ala Leu Val Ala Phe Lys lie Met Ser Gly Glu Lys 

1865 1870 1875 

ccc tet atg gaa gat gtc ate aat eta ctg cct ggg ate ctg tct ccg 6019 
Pro Ser Met Glu Asp Val I le Asn Leu Leu Pro Gly lie Leu Ser Pro 

1880 1885 1890 

gga gee ctg gtg gtg ggg gtc ate tgc gcg gee att ctg cgc cgc cac 6067 
Gly Ala Leu Val Val Gly Val lie Cys Ala Ala Me Leu Arg Arg His 

1895 1900 1905 

gtg gga ccg ggg gag ggc gcg gtc caa tgg atg aac agg ctt att gee 6115 
Val Gly Pro Gly Glu Gly Ala Val Gin Trp Met Asn Arg Leu lie Ala 
1910 1915 1920 1925 

ttt get tec aga gga aac cac gtc gee cct act cac tac gtg acg gag 6163 
Phe Ala Ser Arg Gly Asn His Val Ala Pro Thr His Tyr Val Thr Glu 

1930 1935 1940 

teg gat gcg teg cag cgt gtg acc caa eta ctt ggc tct ctt act ata 6211 
Ser Asp Ala Ser Gin Arg Val Thr Gin Leu Leu Gly Ser Leu Thr lie 

1945 1950 1955 

acc age eta etc aga aga etc cac aat tgg ata act gag gac tgc ccc 6259 
Thr Ser Leu Leu Arg Arg Leu His Asn Trp lie Thr Glu Asp Cys Pro 

1960 1965 1970 

ate cca^ tgc tec gga tec tgg etc cgc gac gtg tgg gac tgg gtt tgc 6307 
lie Pro Cys Ser Gly Ser Trp Leu Arg Asp Val Trp Asp Trp Val Cys 

1975 1980 1985 

acc ate ttg aca gac ttc aaa aat tgg ctg acc tct aaa ttg ttc ccc 6355 
Thr lie Leu Thr Asp Phe Lys Asn Trp Leu Thr Ser Lys Leu Phe Pro 
1990 1995 2000 2005 

aag ctg ccc ggc etc ccc ttc ate tct tgt caa aag ggg tac aag ggt 6403 
Lys Leu Pro Gly Leu Pro Phe Me Ser Cys Gin Lys Gly Tyr Lys Gly 

2010 2015 2020 

gtg tgg gee ggc act ggc ate atg acc acg cgc tgc cct tgc ggc gee 6451 
Val Trp Ala Gly Thr Gly I le Met Thr Thr Arg Cys Pro Cys Gly Ala 

2025 2030 2035 

aac ate tct ggc aat gtc cgc ctg ggc tct atg agg ate aca ggg cct 6499 
Asn lie Ser Gly Asn Val Arg Leu Gly Ser Met Arg Me Thr Gly Pro 

2040 2045 2050 

aaa acc tgc atg aac acc tgg cag ggg acc ttt cct ate aat tgc tac 6547 
Lys Thr Cys Met Asn Thr Trp Gin Gly Thr Phe Pro lie Asn Cys Tyr 

2055 2060 2065 

acg gag ggc cag tgc gcg ccg aaa ccc ccc acg aac tac aag acc gee 6595 
Thr Glu Gly Gin Cys Ala Pro Lys Pro Pro Thr Asn Tyr Lys Thr Ala 
2070 2075 2080 2085 

ate tgg agg gtg gcg gee teg gag tac gcg gag gtg acg cag cat ggg 6643 
Me Trp Arg Val Ala Ala Ser Glu Tyr Ala Glu Val Thr Gin His Gly 

2090 2095 2100 

teg tac tec tat gta aca gga ctg acc act gac aat ctg aaa att cct 6691 
Ser Tyr Ser Tyr Val Thr Gly Leu Thr Thr Asp Asn Leu Lys Me Pro 

2105 2110 2115 

tgc caa eta cct tct cca gag ttt ttc tec tgg gtg gac ggt gtg cag 6739 
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Cys Gin Leu Pro Ser Pro Glu Phe Phe Ser Trp Val Asp Gly Val Gin 

2120 2125 2130 

ate cat agg ttt gca ccc aca cca aag ccg ttt ttc egg gat gag gtc 6787 
lie His Arg Phe Ala Pro Thr Pro Lys Pro Phe Phe Arg Asp Glu Val 

2135 2140 2145 

teg ttc tgc gtt ggg ctt aat tec tat get gtc ggg tec cag ctt ccc 6835 
Ser Phe Cys Val Gly Leu Asn Ser Tyr Ala Val Gly Ser Gin Leu Pro 
2150 2155 2160 2165 

tgt gaa cct gag ccc gac gca gac gta ttg agg tec atg eta aca gat 6883 
Cys Glu Pro Glu Pro Asp Ala Asp Val Leu Arg Ser Met Leu Thr Asp 
2170 2175 2180 

ccg ccc cac ate acg gcg gag act gcg gcg egg cgc ttg gca egg gga 6931 

Pro Pro His Me Thr Ala Glu Thr Ala Ala Arg Arg Leu Ala Arg Gly 

2185 2190 2195 

tea cct cca tct gag gcg age tec tea gtg age cag eta tea gca ccg 6979 

Ser Pro Pro Ser Glu Ala Ser Ser Ser Val Ser Gin Leu Ser Ala Pro 

2200 2205 2210 

teg ctg egg gee ace tgc ace ace cac age aac acc tat gac gtg gac 7027 

Ser Leu Arg Ala Thr Cys Thr Thr His Ser Asn Thr Tyr Asp Val Asp 

2215 2220 2225 

atg gtc gat gee aac ctg etc atg gag ggc ggt gtg get cag aca gag 7075 

Met Val Asp Ala Asn Leu Leu Met Glu Gly Gly Val Ala Gin Thr Glu 
2230 2235 2240 2245 

cct gag tec agg gtg ccc gtt ctg gac ttt etc gag cca atg gee gag 7123 

Pro Glu Ser Arg Val Pro Val Leu Asp Phe Leu Glu Pro Met Ala Glu 

2250 2255 2260 

gaa gag age gac ctt gag ccc tea ata cca teg gag tgc atg etc ccc 7171 

Glu Glu Ser Asp Leu Glu Pro Ser lie Pro Ser Glu Cys Met Leu Pro 

2265 2270 2275 

agg age ggg ttt cca egg gec tta ccg get tgg gca egg cct gac tac 7219 

Arg Ser Gly Phe Pro Arg Ala Leu Pro Ala Trp Ala Arg Pro Asp Tyr 
2280 2285 2290 



aac ccg ccg etc gtg gaa teg tgg agg agg cca gat tac caa ccg ccc 7267 
Asn Pro Pro Leu Val Glu Ser Trp Arg Arg Pro Asp Tyr Gin Pro Pro 

2295 2300 2305 

acc gtt get ggt tgt get etc ccc ccc ccc aag aag gee ccg acg cct 7315 
Thr Val Ala Gly Cys Ala Leu Pro Pro Pro Lys Lys Ala Pro Thr Pro 
2310 2315 2320 2325 

ccc cca agg aga cgc egg aca gtg ggt ctg age gag age acc ata tea 7363 
Pro Pro Arg Arg Arg Arg Thr Val Gly Leu Ser Glu Ser Thr He Ser 

2330 2335 2340 

gaa gee etc cag caa ctg gee ate aag acc ttt ggc cag ccc ccc teg 7411 
Glu Ala Leu Gin Gin Leu Ala Me Lys Thr Phe Gly Gin Pro Pro Ser 

2345 2350 2355 

age ggt gat gca ggc teg tec acg ggg gcg ggc gee gee gaa tec ggc 7459 
Ser Gly Asp Ala Gly Ser Ser Thr Gly Ala Gly Ala Ala Glu Ser Gly 

2360 2365 2370 

ggt ccg acg tec cct ggt gag ccg gee ccc tea gag aca ggt tec gee 7507 
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Gly Pro Thr Ser Pro Gly Glu Pro Ala Pro Ser Glu Thr Gly Ser Ala 

2375 2380 2385 

tec tct atg ccc ccc etc gag ggg gag cct gga gat ccg gac ctg gag 7555 
Ser Ser Met Pro Pro Leu Glu Gly Glu Pro Gly Asp Pro Asp Leu Glu 
2390 2395 2400 2405 

tct gat cag gta gag ctt caa cct ccc ccc cag ggg ggg ggg gta get 7603 
Ser Asp Gin Val Glu Leu Gin Pro Pro Pro Gin Gly Gly Gly Val Ala 

2410 2415 2420 

ccc ggt teg ggc teg ggg tct tgg tct act tgc tec gag gag gac gat 7651 
Pro Gly Ser Gly Ser Gly Ser Trp Ser Thr Cys Ser Glu Glu Asp Asp 

2425 2430 2435 

ace ace gtg tgc tgc tec atg tea tac tec tgg ace ggg get eta ata 7699 
Thr Thr Val Cys Cys Ser Met Ser Tyr Ser Trp Thr Gly Ala Leu lie 

2440 2445 2450 

act ccc tgt age ccc gaa gag gaa aag ttg cca ate aac cct ttg agt 7747 
Thr Pro Cys Ser Pro Glu Glu Glu Lys Leu Pro He Asn Pro Leu Ser 

2455 2460 2465 

aac teg ctg ttg cga tac cat aac aag gtg tac tgt aca aca tea aag 7795 
Asn Ser Leu Leu Arg Tyr His Asn Lys Val Tyr Cys Thr Thr Ser Lys 
2470 2475 2480 2485 

age gee tea cag agg get aaa aag gta act ttt gac agg acg caa gtg 7843 
Ser Ala Ser Gin Arg Ala Lys Lys Val Thr Phe Asp Arg Thr Gin Val 

2490 2495 2500 

etc gac gee cat tat gac tea gtc tta aag gac ate aag eta gcg get 7891 
Leu Asp Ala His Tyr Asp Ser Val Leu Lys Asp Me Lys Leu Ala Ala 

2505 2610 2515 

tec aag gtc age gca agg etc etc ace ttg gag gag gcg tgc cag ttg 7939 
Ser Lys Val Ser Ala Arg Leu Leu Thr Leu Glu Glu Ala Cys Gin Leu 

2520 2525 2530 

act cca ccc cat tct gca aga tec aag tat gga ttc ggg gee aag gag 7987 
Thr Pro Pro His Ser Ala Arg Ser Lys Tyr Gly Phe Gly Ala Lys Glu 

2535 2540 2545 

gtc cgc age ttg tec ggg agg gee gtt aac cac ate aag tec gtg tgg 8035 
Val Arg Ser Leu Ser Gly Arg Ala Val Asn His lie Lys Ser Val Trp 
2550 2555 2560 2565 

aag gac etc ctg gaa gac cca caa aca cca att ccc aca ace ate atg 8083 
Lys Asp Leu Leu Glu Asp Pro Gin Thr Pro Me Pro Thr Thr I le Met 

2570 2575 2580 

gee aaa aat gag gtg ttc tgc gtg gac ccc gee aag ggg ggt aag aaa 8131 
Ala Lys Asn Glu Val Phe Cys Val Asp Pro Ala Lys Gly Gly Lys Lys 

2585 2590 2595 

cca get cgc etc ate gtt tac cct gac etc ggc gtc egg gtc tgc gag 8179 
Pro Ala Arg Leu Me Val Tyr Pro Asp Leu Gly Val Arg Val Cys Glu 

2600 2605 2610 

aaa atg gee etc tat gac att aca caa aag ctt cct cag gcg gta atg 8227 
Lys Met Ala Leu Tyr Asp I le Thr Gin Lys Leu Pro Gin Ala Val Met 

2615 2620 2625 

gga get tec tat ggc ttc cag tac tec cct gee caa egg gtg gag tat 8275 
Gly Ala Ser Tyr Gly Phe Gin Tyr Ser Pro Ala Gin Arg Val Glu Tyr 
2630 2635 2640 2645 
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etc ttg aaa gca tgg gcg gaa aag aag gac ccc atg ggt ttt teg tat 8323 
Leu Leu Lys Ala Trp Ala Glu Lys Lys Asp Pro Met Gly Phe Ser Tyr 

2650 2655 2660 

gat acc cga tgc ttc gac tea ace gtc act gag aga gac ate agg ace 8371 
Asp Thr Arg Cys Phe Asp Ser Thr Val Thr Glu Arg Asp Me Arg Thr 

2665 2670 2675 

gag gag tec ata tac cag gee tgc tec ctg ccc gag gag gec cgc act 8419 
Glu Glu Ser Me Tyr Gin Ala Cys Ser Leu Pro Glu Glu Ala Arg Thr 

2680 2685 2690 

gee ata cac teg ctg act gag aga ctt tac gta gga ggg ccc atg ttc 8467 
Ala Me His Ser Leu Thr Glu Arg Leu Tyr Val Gly Gly Pro Met Phe 

2695 2700 2705 

aac age aag ggt caa acc tgc ggt tac aga cgt tgc cgc gee age ggg 8515 
Asn Ser Lys Gly Gin Thr Cys Gly Tyr Arg Arg Cys Arg Ala Ser Gly 
2710 2715 2720 2725 

gtg eta acc act age atg ggt aac acc ate aca tgc tat gtg aaa gee 8563 
Val Leu Thr Thr Ser Met Gly Asn Thr Me Thr Cys Tyr Val Lys Ala 

2730 2735 2740 

eta gcg gee tgc aag get gcg ggg ata gtt gcg ccc aca atg ctg gta 8611 
Leu Ala Ala Cys Lys Ala Ala Gly Me Val Ala Pro Thr Met Leu Val 

2745 2750 2755 

tgc ggc gat gac eta gta gtc ate tea gaa age cag ggg act gag gag 8659 
Cys Gly Asp Asp Leu Val Val lie Ser Glu Ser Gin Gly Thr Glu Glu 

2760 2765 2770 

gac gag egg aac ctg aga gee ttc acg gag gee atg acc agg tac tct 8707 
Asp Glu Arg Asn Leu Arg Ala Phe Thr Glu Ala Met Thr Arg Tyr Ser 

2775 2780 2785 

gee cct cct ggt gat ccc ccc aga ccg gaa tat gac ctg gag eta ata 8755 
Ala Pro Pro Gly Asp Pro Pro Arg Pro Glu Tyr Asp Leu Glu Leu Me 
2790 2795 2800 2805 

aca tec tgt tec tea aat gtg tct gtg gcg ttg ggc ccg egg ggc cgc 8803 
Thr Ser Cys Ser Ser Asn Val Ser Val Ala Leu Gly Pro Arg Gly Arg 

2810 2815 2820 

cgc aga tac tac ctg acc aga gac cca acc act cca etc gec egg get 8851 
Arg Arg Tyr Tyr Leu Thr Arg Asp Pro Thr Thr Pro Leu Ala Arg Ala 

2825 2830 2835 

gee tgg gaa aca gtt aga cac tec cct ate aat tea tgg ctg gga aac 8899 
Ala Trp Glu Thr Val Arg His Ser Pro lie Asn Ser Trp Leu Gly Asn 

2840 2845 2850 

ate ate cag tat get cca acc ata tgg gtt cgc atg gtc eta atg aca 8947 
Me Me Gin Tyr Ala Pro Thr Me Trp Val Arg Met Val Leu Met Thr 

2855 2860 2865 

cac ttc ttc tec att etc atg gtc caa gac acc ctg gac cag aac etc 8995 
His Phe Phe Ser Me Leu Met Val Gin Asp Thr Leu Asp Gin Asn Leu 
2870 2875 2880 2885 

aac ttt gag atg tat gga tea gta tac tec gtg aat cct ttg gac ctt 9043 
Asn Phe Glu Met Tyr Gly Ser Val Tyr Ser Val Asn Pro Leu Asp Leu 
2890 2895 2900 
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cca gcc ata att gag agg tta cac ggg ctt gac gcc ttt tct atg cac 9091 
Pro Ala Me Me Glu Arg Leu His Gly Leu Asp Ala Phe Ser Met His 

2905 2910 2915 

aca tac tct cac cac gaa ctg acg egg gtg get tea gcc etc aga aaa 9139 
Thr Tyr Ser His His Glu Leu Thr Arg Val Ala Ser Ala Leu Arg Lys 

2920 2925 2930 

ctt ggg gcg cca ccc etc agg gtg tgg aag agt egg get cgc gca gtc 9187 
Leu Gly Ala Pro Pro Leu Arg Val Trp Lys Ser Arg Ala Arg Ala Val 

2935 2940 2945 

agg gcg tec etc ate tec cgt gga ggg aaa gcg gcc gtt tgc ggc cga 9235 
Arg Ala Ser Leu Me Ser Arg Gly Gly Lys Ala Ala Val Cys Gly Arg 
2950 2955 2960 2965 

tat etc ttc aat tgg gcg gtg aag ace aag etc aaa etc act cca ttg 9283 
Tyr Leu Phe Asn Trp Ala Val Lys Thr Lys Leu Lys Leu Thr Pro Leu 

2970 2975 2980 

ccg gag gcg cgc eta ctg gac tta tec agt tgg ttc ace gtc ggc gcc 9331 
Pro Glu Ala Arg Leu Leu Asp Leu Ser Ser Trp Phe Thr Val Gly Ala 

2985 2990 2995 

ggc ggg ggc gac att ttt cac age gtg teg cgc gcc cga ccc cgc tea 9379 
Gly Gly Gly Asp Me Phe His Ser Val Ser Arg Ala Arg Pro Arg Ser 

3000 3005 3010 

tta etc ttc ggc eta etc eta ctt ttc gta ggg gta ggc etc ttc eta 9427 
Leu Leu Phe Gly Leu Leu Leu Leu Phe Val Gly Val Gly Leu Phe Leu 

3015 3020 3025 

etc ccc get egg tagageggea cacactaggt acactccata gctaactgtt 9479 
Leu Pro Ala Arg 
3030 

cctttttttt tttttttttt tttttttttt tttttttttt tttttctttt tttttttttt 9539 
ccctctttct tcccttctca tcttattcta ctttctttct tggtggctcc atcttagccc 9599 
tagtcaegge tagctgtgaa aggtecgtga gccgcatgac tgcagagagt geegtaactg 9659 
gtctctctgc agatcatgt 9678 
<;210>; 2 
<;211>: 3033 
<;212>; PRT 
<;213>; HUMAN BEING 
<;400>; 2 

Met Ser Thr Asn Pro Lys Pro Gin Arg Lys Thr Lys Arg Asn Thr Asn 

15 10 15 

Arg Arg Pro Glu Asp Val Lys Phe Pro Gly Gly Gly Gin Me Val Gly 

20 25 30 

Gly Val Tyr Leu Leu Pro Arg Arg Gly Pro Arg Leu Gly Val Arg Thr 

35 40 45 

Thr Arg Lys Thr Ser Glu Arg Ser Gin Pro Arg Gly Arg Arg Gin Pro 

50 55 60 

Me Pro Lys Asp Arg Arg Ser Thr Gly Lys Ala Trp Gly Lys Pro Gly 
65 70 75 80 

Arg Pro Trp Pro Leu Tyr Gly Asn Glu Gly Leu Gly Trp Ala Gly Trp 

85 90 95 

Leu Leu Ser Pro Arg Gly Ser Arg Pro Ser Trp Gly Pro Thr Asp Pro 
100 105 110 
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Arg His Arg Ser Arg Asn Val Gly Lys Val lie Asp Thr Leu Thr Cys 

115 120 125 

Gly Phe Ala Asp Leu Met Gly Tyr lie Pro Val Val Gly Ala Pro Leu 

130 135 140 

Ser Gly Ala Ala Arg Ala Val Ala His Gly Val Arg Val Leu Glu Asp 

145 150 155 160 

Gly Val Asn Tyr Ala Thr Gly Asn Leu Pro Gly Phe Pro Phe Ser lie 

165 170 175 

Phe Leu Leu Ala Leu Leu Ser Cys lie Thr Val Pro Val Ser Ala Ala 

180 185 190 

Gin Val Lys Asn Thr Ser Ser Ser Tyr Met Val Thr Asn Asp Cys Ser 

195 200 205 

Asn Asp Ser lie Thr Trp Gin Leu Glu Ala Ala Val Leu His Val Pro 

210 215 220 

Gly Cys Val Pro Cys Glu Arg Val Gly Asn Thr Ser Arg Cys Trp Val 
225 230 235 240 

Pro Val Ser Pro Asn Met Ala Val Arg Gin Pro Gly Ala Leu Thr Gin 

245 250 255 

Gly Leu Arg Thr His I le Asp Met Val Val Met Ser Ala Thr Phe Cys 

260 265 270 

Ser Ala Leu Tyr Val Gly Asp Leu Cys Gly Gly Val Met Leu Ala Ala 

275 280 285 

Gin Vafphe lie Val Ser Pro Gin Tyr His Trp Phe Val Gin Glu Cys 

290 295 300 

Asn Cys Ser Me Tyr Pro Gly Thr lie Thr Gly His Arg Met Ala Trp 
305 310 315 320 

Asp Met Met Met Asn Trp Ser Pro Thr Ala Thr Met lie Leu Ala Tyr 

325 330 335 

Val Met Arg Val Pro Glu Val lie lie Asp lie Val Ser Gly Ala His 

340 345 350 

Trp Gly Val Met Phe Gly Leu Ala Tyr Phe Ser Met Gin Gly Ala Trp 

355 360 365 

Ala Lys Val lie Val lie Leu Leu Leu Ala Ala Gly Val Asp Ala Gly 

370 375 380 

Thr Thr Thr Val Gly Gly Ala Val Ala Arg Ser Thr Asn Val lie Ala 
385 390 395 400 

Gly Val Phe Ser His Gly Pro Gin Gin Asn lie Gin Leu lie Asn Thr 

405 410 415 

Asn Gly Ser Trp His Me Asn Arg Thr Ala Leu Asn Cys Asn Asp Ser 

420 425 430 

Leu Asn Thr Gly Phe Leu Ala Ala Leu Phe Tyr Thr Asn Arg Phe Asn 

435 440 445 

Ser Ser Gly Cys Pro Gly Arg Leu Ser Ala Cys Arg Asn Me Glu Ala 
450 455 460 



Phe Arg Me Gly Trp Gly Thr Leu Gin Tyr Glu Asp Asn Val Thr Asn 

465 470 475 480 

Pro Glu Asp Met Arg Pro Tyr Cys Trp His Tyr Pro Pro Lys Pro Cys 

485 490 495 
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Gly Val Val Pro Ala Arg Ser Val Cys Gly Pro Val Tyr Cys Phe Thr 

500 505 510 

Pro Ser Pro Val Val Val Gly Thr Thr Asp Arg Arg Gly Val Pro Thr 

515 520 525 

Tyr Thr Trp Gly Glu Asn Glu Thr Asp Val Phe Leu Leu Asn Ser Thr 

530 535 540 

Arg Pro Pro Gin Gly Ser Trp Phe Gly Cys Thr Trp Met Asn Ser Thr 
545 550 555 560 

Gly Phe Thr Lys Thr Cys Gly Ala Pro Pro Cys Arg Thr Arg Ala Asp 

565 570 575 

Phe Asn Ala Ser Thr Asp Leu Leu Cys Pro Thr Asp Cys Phe Arg Lys 

580 585 590 

His Pro Asp Ala Thr Tyr I le Lys Cys Gly Ser Gly Pro Trp Leu Thr 

595 600 605 

Pro Lys Cys Leu Val His Tyr Pro Tyr Arg Leu Trp His Tyr Pro Cys 
610 615 620 



Thr Val Asn Phe Thr Me Phe Lys lie Arg Met Tyr Val Gly Gly Val 
625 630 635 640 

Glu His Arg Leu Thr Ala Ala Cys Asn Phe Thr Arg Gly Asp Arg Cys 

645 650 655 

Asp Leu Glu Asp Arg Asp Arg Ser Gin Leu Ser Pro Leu Leu His Ser 

660 665 670 

Thr Thr Glu Trp Ala I le Leu Pro Cys Thr Tyr Ser Asp Leu Pro Ala 

675 680 685 

Leu Ser Thr Gly Leu Leu His Leu His Gin Asn lie Val Asp Val Gin 

690 695 700 

Tyr Met Tyr Gly Leu Ser Pro Ala lie Thr Lys Tyr Val Val Arg Trp 
705 710 715 720 

Glu Trp Val Val Leu Leu Phe Leu Leu Leu Ala Asp Ala Arg Val Cys 

725 730 735 

Ala Cys Leu Trp Met Leu I le Leu Leu Gly Gin Ala Glu Ala Ala Leu 

740 745 750 

Glu Lys Leu Val Val Leu His Ala Ala Ser Ala Ala Asn Cys His Gly 

755 760 765 

Leu Leu Tyr Phe Ala Me Phe Phe Val Ala Ala Trp His lie Arg Gly 

770 775 780 

Arg Val Val Pro Leu Thr Thr Tyr Cys Leu Thr Gly Leu Trp Pro Phe 
785 790 795 800 

Cys Leu Leu Leu Met Ala Leu Pro Arg Gin Ala Tyr Ala Tyr Asp Ala 

805 810 815 

Pro Val His Gly Gin Me Gly Val Gly Leu Leu lie Leu lie Thr Leu 

820 825 830 

Phe Thr Leu Thr Pro Gly Tyr Lys Thr Leu Leu Gly Gin Cys Leu Trp 

835 840 845 

Trp Leu Cys Tyr Leu Leu Thr Leu Gly Glu Ala Met Me Gin Glu Trp 

850 855 860 

Val Pro Pro Met Gin Val Arg Gly Gly Arg Asp Gly lie Ala Trp Ala 
865 870 875 880 

Val Thr lie Phe Cys Pro Gly Val Val Phe Asp lie Thr Lys Trp Leu 
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885 890 895 

Leu Ala Leu Leu Gly Pro Ala Tyr Leu Leu Arg Ala Ala Leu Thr His 

900 905 910 

Val Pro Tyr Phe Val Arg Ala His Ala Leu lie Arg Val Cys Ala Leu 
915 920 925 

Val Lys Gin Leu Ala Gly Gly Arg Tyr Val Gin Val Ala Leu Leu Ala 

930 935 940 

Leu Gly Arg Trp Thr Gly Thr Tyr lie Tyr Asp His Leu Thr Pro Met 
945 950 955 960 

Ser Asp Trp Ala Ala Ser Gly Leu Arg Asp Leu Ala Val Ala Val Glu 

965 970 975 

Pro Me lie Phe Ser Pro Met Glu Lys Lys Val lie Val Trp Gly Ala 

980 985 990 

Glu Thr Ala Ala Cys Gly Asp lie Leu His Gly Leu Pro Val Ser Ala 

995 1000 1005 

Arg Leu Gly Gin Glu lie Leu Leu Gly Pro Ala Asp Gly Tyr Thr Ser 

1010 1015 1020 

Lys Gly Trp Lys Leu Leu Ala Pro Me Thr Ala Tyr Ala Gin Gin Thr 
1025 1030 1035 1040 

Arg Gly Leu Leu Gly Ala lie Val Val Ser Met Thr Gly Arg Asp Arg 

1045 1050 1055 

Thr Glu Gin Ala Gly Glu Val Gin lie Leu Ser Thr Val Ser Gin Ser 

1060 1065 1070 

Phe Leu Gly Thr Thr Me Ser Gly Val Leu Trp Thr Val Tyr His Gly 
1075 1080 1085 



Ala Gly Asn Lys Thr Leu Ala Gly Leu Arg Gly Pro Val Thr Gin Met 

1090 1095 1100 

Tyr Ser Ser Ala Glu Gly Asp Leu Val Gly Trp Pro Ser Pro Pro Gly 
1105 1110 1115 1120 

Thr Lys Ser Leu Glu Pro Cys Lys Cys Gly Ala Val Asp Leu Tyr Leu 

1125 1130 1135 

Val Thr Arg Asn Ala Asp Val Me Pro Ala Arg Arg Arg Gly Asp Lys 

1140 1145 1150 

Arg Gly Ala Leu Leu Ser Pro Arg Pro Me Ser Thr Leu Lys Gly Ser 

1155 1160 1165 

Ser Gly Gly Pro Val Leu Cys Pro Arg Gly His Val Val Gly Leu Phe 

1170 1175 1180 

Arg Ala Ala Val Cys Ser Arg Gly Val Ala Lys Ser Me Asp Phe Me 
1185 1190 1195 1200 

Pro Val Glu Thr Leu Asp Val Val Thr Arg Ser Pro Thr Phe Ser Asp 

1205 1210 1215 

Asn Ser Thr Pro Pro Ala Val Pro Gin Thr Tyr Gin Val Gly Tyr Leu 

1220 1225 1230 

His Ala Pro Thr Gly Ser Gly Lys Ser Thr Lys Val Pro Val Ala Tyr 

1235 1240 1245 

Ala Ala Gin Gly Tyr Lys Val Leu Val Leu Asn Pro Ser Val Ala Ala 

1250 1255 1260 

Thr Leu Gly Phe Gly Ala Tyr Leu Ser Lys Ala His Gly Me Asn Pro 
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1265 1270 1275 1280 

Asn lie Arg Thr Gly Val Arg Thr Val Met Thr Gly Glu Ala Me Thr 

1285 1290 1295 

Tyr Ser Thr Tyr Gly Lys Phe Leu Ala Asp Gly Gly Cys Ata Ser Gly 

1300 1305 1310 

Ala Tyr Asp lie lie He Cys Asp Glu Cys His Ala Val Asp Ala Thr 

1315 1320 1325 

Ser Me Leu Gly Me Gly Thr Val Leu Asp Gin Ala Glu Thr Ala Gly 

1330 1335 1340 

Val Arg Leu Thr Val Leu Ala Thr Ala Thr Pro Pro Gly Ser Val Thr 

1345 1350 1355 1360 

Thr Pro His Pro Asp Me Glu Glu Val Gly Leu Gly Arg Glu Gly Glu 

1365 1370 1375 

Me Pro Phe Tyr Gly Arg Ala Me Pro Leu Ser Cys Me Lys Gly Gly 

1380 1385 1390 



Arg His Leu Me Phe Cys His Ser Lys Lys Lys Cys Asp Glu Leu Ala 

1395 1400 1405 

Ala Ala Leu Arg Gly Met Gly Leu Asn Ala Val Ala Tyr Tyr Arg Gly 

1410 1415 1420 

Leu Asp Val Ser Me lie Pro Ala Gin Gly Asp Val Val Val Val Ala 
1425 1430 1435 1440 

Thr Asp Ala Leu Met Thr Gly Tyr Thr Gly Asp Phe Asp Ser Val I le 

1445 1450 1455 

Asp Cys Asn Val Ala Val Thr Gin Ala Val Asp Phe Ser Leu Asp Pro 

1460 1465 1470 

Thr Phe Thr Me Thr Thr Gin Thr Val Pro Gin Asp Ala Val Ser Arg 

1475 1480 1.485 

Ser Gin Arg Arg Gly Arg Thr Gly Arg Gly Arg Gin Gly Thr Tyr Arg 

1490 1495 1500 

Tyr Val Ser Thr Gly Glu Arg Ala Ser Gly Met Phe Asp Ser Val Val 
1505 1510 1515 1520 

Leu Cys Glu Cys Tyr Asp Ala Gly Ala Ala Trp Tyr Asp Leu Thr Pro 

1525 1530 1535 

Ala Glu Thr Thr Val Arg Leu Arg Ala Tyr Phe Asn Thr Pro Gly Leu 
1540 1545 1550 



Pro Val Cys Gin Asp His Leu Glu Phe Trp Glu Ala Val Phe Thr Gly 

1555 1560 1565 

Leu Thr His Me Asp Ala His Phe Leu Ser Gin Thr Lys Gin Ala Gly 

1570 1575 1580 

Glu Asn Phe Ala Tyr Leu Val Ala Tyr Gin Ala Thr Val Cys Ala Arg 
1585 1590 1595 1600 

Ala Lys Ala Pro Pro Pro Ser Trp Asp Ala Met Trp Lys Cys Leu Ala 

1605 1610 1615 

Arg Leu Lys Pro Thr Leu Ala Gly Pro Thr Pro Leu Leu Tyr Arg Leu 

1620 1625 1630 

Gly Pro Me Thr Asn Glu Val Thr Leu Thr His Pro Gly Thr Lys Tyr 

1635 1640 1645 

Me Ala Thr Cys Met Gin Ala Asp Leu Glu Val Met Thr Ser Thr Trp 
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1650 1655 1660 

Vat Leu Ala Gly Gly Val Leu Ala Ala Val Ala Ala Tyr Cys Leu Ala 
1665 1670 1675 1680 

Thr Gly Cys Val Ser lie lie Gly Arg Leu His Val Asn Gin Arg Val 

1685 1690 1695 

Val Val Ala Pro Asp Lys Glu Val Leu Tyr Giu Ala Phe Asp Glu Met 

1700 1705 1710 

Glu Glu Cys Ala Ser Arg Ala Ala Leu lie Glu Glu Gly Gin Arg lie 

1715 1720 1725 

Ala Glu Met Leu Lys Ser Lys lie Gin Gly Leu Leu Gin Gin Ala Ser 

1730 1735 1740 

Lys Gin Ala Gin Asp I le Gin Pro Ala Met Gin Ala Ser Trp Pro Lys 
1745 1750 1755 1760 

Val Glu Gin Phe Trp Ala Arg His Met Trp Asn Phe I le Ser Gly I le 

1765 1770 1775 

Gin Tyr Leu Ala Gly Leu Ser Thr Leu Pro Gly Asn Pro Ala Val Ala 

1780 1785 1790 

Ser Met Met Ala Phe Ser Ala Ala Leu Thr Ser Pro Leu Ser Thr Ser 

1795 1800 1805 

Thr Thr Me Leu Leu Asn lie Met Gly Gly Trp Leu Ala Ser Gin lie 

1810 1815 1820 

Ala Pro Pro Ala Gly Ala Thr Gly Phe Val Val Ser Gly Leu Val Gly 
1825 , 1830 1835 1840 

Ala Ala Val Gly Ser I le Gly Leu Gly Lys Val Leu Val Asp I le Leu 
1845 1850 1855 



Ala Gly Tyr Gly Ala Gly lie Ser Gly Ala Leu Val Ala Phe Lys lie 

1860 1865 1870 

Met Ser Gly Glu Lys Pro Ser Met Glu Asp Val I le Asn Leu Leu Pro 

1875 1880 1885 

Gly lie Leu Ser Pro Gly Ala Leu Val Val Gly Val He Cys Ala Ala 

1890 1895 1900 

lie Leu Arg Arg His Val Gly Pro Gly Glu Gly Ala Val Gin Trp Met 
1905 1910 1915 1920 

Asn Arg Leu Me Ala Phe Ala Ser Arg Gly Asn His Val Ala Pro Thr 

1925 1930 1935 

His Tyr Val Thr Glu Ser Asp Ala Ser Gin Arg Val Thr Gin Leu Leu 

1940 1945 1950 

Gly Ser Leu Thr Me Thr Ser Leu Leu Arg Arg Leu His Asn Trp Me 

1955 1960 1965 

Thr Glu Asp Cys Pro I le Pro Cys Ser Gly Ser Trp Leu Arg Asp Val 

1970 1975 1980 

Trp Asp Trp Val Cys Thr I le Leu Thr Asp Phe Lys Asn Trp Leu Thr 
1985 1990 1995 2000 

Ser Lys Leu Phe Pro Lys Leu Pro Gly Leu Pro Phe Me Ser Cys Gin 
2005 2010 2015 



Lys Gly Tyr Lys Gly Val Trp Ala Gly Thr Gly Me Met Thr Thr Arg 

2020 2025 2030 

Cys Pro Cys Gly Ala Asn I le Ser Gly Asn Val Arg Leu Gly Ser Met 



(31) 



ffl2002-171978 



2035 



2040 



2045 



Arg lie Thr Gly Pro Lys Thr Cys Met Asn Thr Trp Gin Gly Thr Phe 

2050 2055 2060 

Pro Me Asn Cys Tyr Thr Glu Gly Gin Cys Ala Pro Lys Pro Pro Thr 
2065 2070 2075 2080 

Asn Tyr Lys Thr Ala I le Trp Arg Val Ala Ala Ser Glu Tyr Ala Glu 

2085 2090 2095 

Val Thr Gin His Gly Ser Tyr Ser Tyr Val Thr Gly Leu Thr Thr Asp 

2100 2105 2110 

Asn Leu Lys Me Pro Cys Gin Leu Pro Ser Pro Glu Phe Phe Ser Trp 

2115 2120 2125 

Val Asp Gly Val Gin I le His Arg Phe Ala Pro Thr Pro Lys Pro Phe 

2130 2135 2140 

Phe Arg Asp Glu Val Ser Phe Cys Val Gly Leu Asn Ser Tyr Ala Val 
2145 2150 2155 2160 

Gly Ser Gin Leu Pro Cys Glu Pro Glu Pro Asp Ala Asp Val Leu Arg 

2165 2170 2175 

Ser Met Leu Thr Asp Pro Pro His Me Thr Ala Glu Thr Ala Ala Arg 

2180 2185 2190 

Arg Leu Ala Arg Gly Ser Pro Pro Ser Glu Ala Ser Ser Ser Val Ser 

2195 2200 2205 

Gin Leu Ser Ala Pro Ser Leu Arg Ala Thr Cys Thr Thr His Ser Asn 

2210 2215 2220 

Thr Tyr Asp Val Asp Met Val Asp Ala Asn Leu Leu Met Glu Gly Gly 
2225 2230 2235 2240 

Val Ala Gin Thr Glu Pro Glu Ser Arg Val Pro Val Leu Asp Phe Leu 

2245 2250 2255 

Glu Pro Met Ala Glu Glu Glu Ser Asp Leu Glu. Pro Ser Me Pro Ser 

2260 2265 2270 

Glu Cys Met Leu Pro Arg Ser Gly Phe Pro Arg Ala Leu Pro Ala Trp 

2275 2280 2285 

Ala Arg Pro Asp Tyr Asn Pro Pro Leu Val Glu Ser Trp Arg Arg Pro 

2290 2295 2300 

Asp Tyr Gin Pro Pro Thr Val Ala Gly Cys Ala Leu Pro Pro Pro Lys 
2305 2310 2315 2320 

Lys Ala Pro Thr Pro Pro Pro Arg Arg Arg Arg Thr Val Gly Leu Ser 

2325 2330 2335 

Glu Ser Thr Me Ser Glu Ala Leu Gin Gin Leu Ala Me Lys Thr Phe 

2340 2345 2350 

Gly Gin Pro Pro Ser Ser Gly Asp Ala Gly Ser Ser Thr Gly Ala Gly 

2355 2360 2365 

Ala Ala Glu Ser Gly Gly Pro Thr Ser Pro Gly Glu Pro Ala Pro Ser 

2370 2375 2380 

Glu Thr Gly Ser Ala Ser Ser Met Pro Pro Leu Glu Gly Glu Pro Gly 
2385 2390 2395 2400 

Asp Pro Asp Leu Glu Ser Asp Gin Val Glu Leu Gin Pro Pro Pro Gin 

2405 2410 2415 

Gly Gly Gly Val Ala Pro Gly Ser Gly Ser Gly Ser Trp Ser Thr Cys 



2420 



2425 



2430 
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Ser Glu Glu Asp Asp Thr Thr Val Cys Cys Ser Met Ser Tyr Ser Trp 

2435 2440 2445 

Thr Gly Ala Leu Me Thr Pro Cys Ser Pro Glu Glu Glu Lys Leu Pro 

2450 2455 2460 

lie Asn Pro Leu Ser Asn Ser Leu Leu Arg Tyr His Asn Lys Val Tyr 



Cys Thr Thr Ser Lys Ser Ala Ser Gin Arg Ala Lys Lys Val Thr Phe 

2485 2490 2495 

Asp Arg Thr Gin Val Leu Asp Ala His Tyr Asp Ser Val Leu Lys Asp 

2500 2505 2510 

Me Lys Leu Ala Ala Ser Lys Val Ser Ala Arg Leu Leu Thr Leu Glu 

2515 2520 2525 

Glu Ala Cys Gin Leu Thr Pro Pro His Ser Ala Arg Ser Lys Tyr Gly 

2530 2535 2540 

Phe Gly Ala Lys Glu Val Arg Ser Leu Ser Gly Arg Ala Val Asn His 
2545 2550 2555 2560 

I le Lys Ser Val Trp Lys Asp Leu Leu Glu Asp Pro Gin Thr Pro I le 

2565 2570 2575 

Pro Thr Thr Me Met Ala Lys Asn Glu Val Phe Cys Val Asp Pro Ala 

2580 2585 2590 

Lys Gly Gly Lys Lys Pro Ala Arg Leu Me Val Tyr Pro Asp Leu Gly 

2595 2600 2605 

Val Arg Val Cys Glu Lys Met Ala Leu Tyr Asp Me Thr Gin Lys Leu 

2610 2615 2620 

Pro Gin Ala Val Met Gly Ala Ser Tyr Gly Phe Gin Tyr Ser Pro Ala 
2625 2630 2635 2640 

Gin Arg Val Glu Tyr Leu Leu Lys Ala Trp Ala Giu Lys Lys Asp Pro 

2645 2650 2655 

Met Gly Phe Ser Tyr Asp Thr Arg Cys Phe Asp Ser Thr Val Thr Glu 

2660 2665 2670 

Arg Asp Me Arg Thr Glu Glu Ser lie Tyr Gin Ala Cys Ser Leu Pro 

2675 2680 2685 

Glu Glu Ala Arg Thr Ala lie His Ser Leu Thr Glu Arg Leu Tyr Val 

2690 2695 2700 

Gly Gly Pro Met Phe Asn Ser Lys Gly Gin Thr Cys Gly Tyr Arg Arg 
2705 2710 2715 2720 

Cys Arg Ala Ser Gly Val Leu Thr Thr Ser Met Gly Asn Thr lie Thr 

2725 2730 2735 

Cys Tyr Val Lys Ala Leu Ala Ala Cys Lys Ala Ala Gly Me Val Ala 

2740 2745 2750 

Pro Thr Met Leu Val Cys Gly Asp Asp Leu Val Val Me Ser Glu Ser 

2755 2760 2765 

Gin Gly Thr Glu Glu Asp Glu Arg Asn Leu Arg Ala Phe Thr Glu Ala 
2770 2775 2780 

Met Thr Arg Tyr Ser Ala Pro Pro Gly Asp Pro Pro Arg Pro Glu Tyr 
2785 2790 2795 2800 

Asp Leu Glu Leu lie Thr Ser Cys Ser Ser Asn Val Ser Val Ala Leu 



2465 



2470 



2475 



2480 



2805 



2810 



2815 
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Gly Pro Arg Gly Arg Arg Arg Tyr Tyr Leu Thr Arg Asp Pro Thr Thr 

2820 2825 2830 

Pro Leu Ala Arg Ala Ala Trp Glu Thr Val Arg His Ser Pro I le Asn 

2835 2840 2845 

Ser Trp Leu Gly Asn He He Gin Tyr Ala Pro Thr lie Trp Val Arg 

2850 2855 2860 

Met Val Leu Met Thr Mis Phe Phe Ser lie Leu Met Val Gin Asp Thr 

2865 2870 2875 2880 

Leu Asp Gin Asn Leu Asn Phe Glu Met Tyr Gly Ser Val Tyr Ser Val 

2885 2890 2895 

Asn Pro Leu Asp Leu Pro Ala Me lie Glu Arg Leu His Gly Leu Asp 

2900 2905 2910 

Ala Phe Ser Met His Thr Tyr Ser His His Glu Leu Thr Arg Val Ala 

2915 2920 2925 

Ser Ala Leu Arg Lys Leu Gly Ala Pro Pro Leu Arg Val Trp Lys Ser 

2930 2935 2940 

Arg Ala Arg Ala Val Arg Ala Ser Leu lie Ser Arg Gly Gly Lys Ala 
2945 2950 2955 2960 

Ala Val Cys Gly Arg Tyr Leu Phe Asn Trp Ala Val Lys Thr Lys Leu 

2965 2970 2975 

Lys Leu Thr Pro Leu Pro Glu Ala Arg Leu Leu Asp Leu Ser Ser Trp 

2980 2985 2990 

Phe Thr'val Gly Ala Gly Gly Gly Asp lie Phe His Ser Val Ser Arg 

2995 3000 3005 

Ala Arg Pro Arg Ser Leu Leu Phe Gly Leu Leu Leu Leu Phe Val Gly 

3010 3015 3020 

Val Gly Leu Phe Leu Leu Pro Ala Arg 
3025 3030 
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FH.ami *J£lffiS#gM*J FH-1 <Z)a 7fU$<D7 S > 

CHLami lltelff&^SM* J CH-1037«^7S 

CH2.ami «ttlffifc#ai** J CH-2(037a«O75 

CH3.ami ttttRTifc#NM* J CH-3(D37S^7S 

CH4.ami Htlff JCH-4©a7«*©75 

CHS. ami «ttlTft#NM* J c H - 5 O =3 7^(D7 5 

J6CF.ami J 6 C F|*a)a7?i^7S/Kie^J 

FH MITftftJItkJ FH-1 

CH1-5 CH- 1 ~5 



cm 


ttttlff3fc#BM*J CH- 


1 


CH2 


ttttlff$fc*«fM*J CH- 


2 


CH3 


«ltff*»I*JCH- 


3 


CH4 


•ttF**MI*J CH- 


4 


CHS 


i(UT«»»»JCH- 


5 



FH ORF MfiffftttJU* J FH-1 0>HiRfIJg±<*$ff 

CH1 ORF ttttFjK^ltttJ CH - 1 0)IMRttJ*£tt£ 

Cont. P»1ta>hP— HCVtDcDNA^SAU 

Myc human c-myc gene protein 

HA t h^>?JUx>^^;ux(Dhemagglutinin prot 



[0 1] 



[B2] 



D*ys 



Ami-HCV (2nd) 

15» BHCV RNA 

fcoplvalmL) 




{J 



1* 



1b 



2c 



_ W77 

— HCV-JK1 

- HCV-JT 

-HCU-BK 



JFH-1 
- JCH4 

-JCH-2 



JCH-1 




[B|4] 



[IS 5] 



(A) 



(B) 



CHI -5 - HVyprwwterl ' 



FH CHI CH2 CH3 CH4 CHS 



, P23 
P21 



(A) 



(B) 




FH CH1/FH CH1/TH CH1/FH CHI FH/CH1 FH/CH1 FH/CH1 
-1 -2 -3 -1 -2 -3 
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[033] 



PP. ami 1 KSTOFKPft!UraXRiroRBPEIIVXFF6»GQIVGGft^ 60 

CBl.ami 1 Q 60 

CB2.aml 1 . 41 A 60 

CB3.«ti 1 ........ .0. S...Q..R * SO 

est. ami 1 ft*..* * 60 

css.aml 1 Q 60 

j6cr.anl 1 9. * 60 



CHI. ami 61 B 8 X H 120 

CH2.ami 61 6 1 » 130 

CHl.ami 61 8..R. .1 » 120 

CB4.ami 61 6 X 8 120 

COS. ami 61 8 T 120 

JfiCF.ami 61 8 T H,-. 120 



PH. ami 121 JCV10nVGQ7mDIJCGXXOTVamPX,&amAl!m^ 180 

CBl.ui 121 i..V V.8.L F C8 180 

CBZ.amt 121 Q.V...L P Cfi 1B0 

CBJ.aml 121 * • . . . .0. V. • «L ...... . .CS 180 

CB4.*mi 121 l» 0.V...L .C CS 180 

CBS. ami 121 3.* G.V. • .1* 7 CS 180 

J6CF.O»i 121 . O.V. ..X. P.. C8 180 



rB.ami 181 llscitvpvba 191 

CHI. ami 181 191 

CB2.amL 181 ...... 1 ♦ , 191 

CH3.ami 181 191 

CB4.ami 181 aS1 

CBS. ami 181 1 *9* 

JtiCP.aml 181 * i« 



(A) 



[06] 



[07] 

FH core CM core 




T.. T « T° l ao- 

CMt CK ■ 



P23 
P21" 




(B) 



FH CH1 FH CH1 

core core CEE CE2 
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(72)fS*B# Eft (72>«^« &0l flU 

lltS^EHffl 1-4-4 xextfzL JKSt«|S**ISB*«£»r2TS 2#1 ^ 

-* 9-2616 SL/^ti;ia*S«M 

(72)3§fB# S# #H F £ — A (##) 4B024 AA01 AA11 BA32 BA80 CA04 
mmtP**E0*ffi^fflr2Tg 2S1 * DA03 GA11 HA11 

SCH**e&ttm&*SfcJ§f* 4H045 AA10 BA10 CA02 HA07 



